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PETITION UNDER 8 1.182 -QUESTIONS NOT SPECIFICALLY PROVIDED FOR 

REQUEST FOR WITHDRAWAL OF A PREVIOUSLY FILED TERMINAL 
DISCLAIMER TO CORRECT AN OBVIOUS TYPOGRAPHICAL ERROR 

Applicant hereby petitions under § 1 . 1 82 for withdrawal of a previously filed Terminal 
Disclaimer in the above-caption pending allowed patent application. The previously filed 
Terminal Disclaimer contains an obvious typographical error. A corrected Terminal 
Disclaimer, a copy of which is enclosed herewith, has been filed on this date under separate 
cover. This Petition seeks to withdraw the previous Terminal Disclaimer, filed October 7, 
2002, and to replace the previous Terminal Disclaimer with the corrected Terminal 
Disclaimer, filed on this date. 

Remarks begin on page 2 of this paper. 
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REMARKS 

A check in the amount of $400 for the requisite fee under 37 C.F.R. §1 . 1 7(f) for 
submitting this Petition for withdrawal of a previously filed Terminal Disclaimer in order to 
correct an obvious typographical error, accompanies this Petition. The Commissioner is 
authorized to charge any fees that may be due in connection with this paper or with this 
application to Deposit Account No. 06-1050. If a Petition for extension of time is required, 
this paper is to be considered such Petition. 

Applicant hereby petitions under §1.182 for withdrawal of a previously filed Terminal 
Disclaimer in the above-caption pending allowed patent application. The previously filed 
Terminal Disclaimer contains an obvious typographical error. The replacement Terminal 
Disclaimer filed on the same day herewith corrects these errors. A copy of the corrected 
Terminal Disclaimer is provided herewith (Appendix 1). 

In an Office Action, mailed June 5, 2002, claims were rejected under the judicially 
created doctrine of obviousness-type double patenting as being unpatentable over claims 1-7 
of U.S. Pat. No. 6,007,987 (see Appendix 2). In response to this rejection, Applicant filed a 
Terminal Disclaimer, disclaiming the terminal part of any granted patent that extends beyond 
the expiration date of U.S. Pat. No. 6,007,987. A copy of the Terminal Disclaimer, filed 
October 7, 2002, is provided herewith (see Appendix 3). Although the previously filed 
Terminal Disclaimer correctly references U.S. Pat. No. 6,007,987, the previously filed 
Terminal Disclaimer includes typographical errors. Instead of referring to U.S. Pat. No. 
6,007,987 throughout the document, in two places the Terminal Disclaimer erroneously refers 
to U.S. Pat. No. 6,248,767 (see line 9 of paragraph 1 and line 4 of paragraph 2). 

U.S. Pat. No. 6,248,767 is directed to unrelated subject matter and was not the basis 
of an obviousness-type double patenting rejection. To evidence this, a copy of U.S. Pat. No. 
6,248,767 is provided herewith (see Appendix 4). Thus, the reference to U.S. Pat. No. 
6,248,767 in the Terminal Disclaimer is an inadvertent obvious error. 

Hence, this Petition seeks to withdraw the previous Terminal Disclaimer, filed 
October 7, 2002, and to replace the previous Terminal Disclaimer with the corrected 
replacement Terminal Disclaimer, filed on this date, a copy of which is provided herewith 
(Appendix 1). 
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Accordingly, favorable review of this Petition, withdrawal of the Terminal Disclaimer 
filed October 7, 2002, and acceptance of the substitute Terminal Disclaimer, filed on this 
date, are respectfully requested. 



Respectfully submitted, 
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TERMINAL DISCLAIMER UNDER 37 C.F.R. SS 3.73(b) AND 1.32 KM 

The owner, THE TRUSTEES OF BOSTON UNIVERSITY, of 100 percent interest in 
the above-captioned application, by virtue of an assignment from the inventors of the above- 
referenced patent application, which was recorded in the Patent and Trademark Office at Reel 
009358 , Frame 0280 on July 30, 1998 , hereby disclaims the terminal part of any patent 
granted on the above-captioned U.S. application Serial No. 09/030,571 that would extend 
beyond the expiration date of the full statutory term defined in 35 U.S.C. §§ 154 to 156 and 
173 as shortened by any terminal disclaimer filed prior to the grant of U.S. Patent No. 
6,007,987. The owner hereby agrees that any patent so granted on the above-captioned 
application shall be enforceable only for and during such period that it and U.S. Patent No. 
6,007,987 are commonly owned. This Agreement runs with any patent granted on the above- 
captioned application, and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of any 
patent granted on the above-captioned application that would extend to the expiration date of 
the full statutory term as defined in 35 U.S.C. §§ 154 to 156 and 173 of U.S. Patent No. 
6,007,987, as shortened by any terminal disclaimer filed prior to the patent grant, in the event 
that it later: expires for failure to pay a maintenance fee, is held unenforceable, is found 
invalid by a court of competent jurisdiction, is statutorily disclaimed in whole or terminally 
disclaimed under 37 C.F.R. §1.321, has all claims cancelled by a reexamination certificate, is 
reissued, or is in any manner terminated prior to the expiration of its full statutory term as 
presently shortened by any terminal disclaimer. 
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United States Postal "Express Mail Post Office to Addressee" 
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Filed : February 24, 1998 
Page : 2 of 2 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

The undersigned states that I am an attorney of record in this case for Petitioner, and 
am authorized to sign on behalf of the Petitioner. I hereby declare that to the best of my 
knowledge and belief, title is in the assignee, THE TRUSTEES OF BOSTON 
UNIVERSITY, identified above. 

Enclosed is a check for $130 for the required fee pursuant to 37 C.F.R. § 1.20(d). 
Please apply any other charges or credits to Deposit Account No. 06-1050. 
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12390 El Camino Real 
San Diego, California 92130 
Telephone: (858) 678-5070 
Facsimile: (202) 626-7796 
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Office Action Summary 



Application No. 

09/030,571 



Examiner 

BJ Forman 



Applicants ) 

CANTOR ET AL 



Art Unit 
1634 



,. The MAILING DATE of thi s communication appears on the cover sheet with the correspondence 

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 

THE MAILING DATE OF THIS COMMUNICATION. , mol „ ftlOFi 
E*ens£n! ■ il ^ may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be t.me.y Hied 

earned patent term adjustment See 37 CFR 1.704(b). 

Status 

I) 13 Responsive to communication(s) filed on 07 March 2002 

2a)0 This action is FINAL. 2t>M This action is non-final. 

3) D Since this application is in condition for allowance except for -formal Imaters P^secutior i as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11 , 453 O.G. 213. 

Disposition of Claims 

4) Ig) Claim(s) 70-79.89-94 and 114-116 is/are pending in the application. 
4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Ctaim(s) is/are allowed. 

6) E3 Claim(s) 70-79.89-94 and 114-116 is/are rejected. 

7) Q Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)Q The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

II) D The proposed drawing correction filed on is: a)D approved b)Q disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)DAil b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 
2.D Certified copies of the priority documents have been received in Application No 



3 □ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 1 7.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
14)D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 
ISO Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) 

_, _„ 4\ pi interview Summary (PTO-413) Paper No(s) . 

2HSSSSS=SrS2.»-.^-. SB"-.--— 

3) □ information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) U Other. . ^ 
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DETAILED ACTION 
Restrictions 

1 . Applicant's election without traverse of Group III, Claims 70-79, 89-94 and 1 14- 1 16 in 
Paper No. 29 is acknowledged. 

Applicant's cancellation of Claims 1-5, 65-69, 80-88, 95-1 13 and 117-122 in Paper No. 
29 is acknowledged. 

Claims 70-79, 89-94 and 1 14-1 16 are pending. 



Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

3. Claim 1 15 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards 
as the invention. 

Claim 115 is indefinite for the recitation "wherein the number of probes contained 
within the array is such that the number of random sequences within the array permits 
determination of the nucleotide sequence of a target nucleic acid by hybridization of the target 
to the array" because it is unclear what structural limitations are being described. The courts 
have stated that claims drawn to an apparatus must be distinguished from the prior art in 
terms of structure rather than function see In re Danly, 263 F.2d 844, 847, 120 USPQ 528, 
531 (CCPA1959). "[AJpparatus claims cover what a device is, not what a device does.* Hewlett- 
Packard Co. v. Bausch & Lomb Inc., 909 F.2d 1464, 14§9, 15 USPQ2d 1525,1528 (Fed. Cir. 
1990) (see MPEP, 2114). 
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Claim Rejections - 35 USC § X02 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another 
filed in the United States before the invention thereof by the applicant for patent, or on an 
international application by another who has fulfilled the requirements of paragraphs (1), 
(2), and (4) of section 371(c) of this title before the invention thereof by the applicant for 
patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 
(AIPA) do not apply to the examination of this application as the application being examined 
was not (1) filed on or after November 29, 2000, or (2) voluntarily published under 35 U.S.C. 
122(b). Therefore, this application is examined under 35 U.S.C. 102(e) prior to the amendment 
by the AIPA (pre-AIPA 35 U.S.C. 102(e)). 

5. Claims 70-74, 76-79, 89, 91-94 and 1 14-1 16 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Deugau et al (U.S. Patent No. 5,508,169, filed 6 April 1990). 

Regarding Claim 70, Deugau et al disclose an array of nucleic acid probes wherein 
each probe has a double- stranded portion and a single stranded portion and a random 
nucleotide sequence of length R within the single- stranded portion (Column 9, lines 29-42 and 
Claim 33). 

Regarding Claim 7 1 , Deugau et al disclose the array comprising about 4 r different 
nucleic acid probes i.e. comprehensive panel (Column 8, lines 25-30 and Claims 33). 

Regarding Claim 72, Deugau et al disclose the array wherein the double- stranded 
portion (i.e. common sequence # 1026, # 1504 and # 1701) is between about 3-20 nucleotide 




Application/ Control Number: 09/030,57 1 Page 4 

Art Unit: 1634 

and the single stranded portion is between about 3-20 nucleotides (Columns 15-16, Table I 

and Table Ill- 
Regarding Claim 73, Deugau et al disclose the array wherein the double- stranded 
portion (i.e. common sequence # 1026, # 1504 and # 1701) is between 3-20 nucleotide and the 
single stranded portion is between 3-20 nucleotides (Columns 15-16, Table I and Table II) 

Regarding Claim 74, Deugau et al disclose the array wherein the probes are fixed to a 
solid support (Column 10, lines 45-51 and Claim 26). 

Regarding Claim 76, Deugau et al disclose the array wherein the solid support is a 
two-dimensional matrix with multiple probe binding sites i.e. the probes are attached to 
spatially segregated solid phase substrates (Column 10, lines 45-51). 

Regarding Claim 77, Deugau et al disclose the array wherein the probes are labeled 
with a detectable label (Claim 27). 

Regarding Claim 78, Deugau et al disclose the array wherein the label comprises a 
radioisotope or fluorescent chemical (Claims 27 & 28). 

Regarding Claim 79, Deugau et al disclose the array wherein the nucleic acids are 
DNA (Claims 25 and 33). 

Regarding Claim 89, Deugau et al disclose a solid support comprising an array of 
nucleic acid probes wherein each probe has a double- stranded portion, a single stranded 
portion and a random sequence of length R within the single- stranded portion (Column 9, lines 
29-42 and Claims 26 and 33). 

Regarding Claim 91, Deugau et al disclose the solid support wherein the solid support 
is a two-dimensional matrix with multiple probe binding sites i.e. the probes are attached to 
spatially segregated solid phase substrates (Column 10, lines 45-51). 

Regarding Claim 92, Deugau et al disclose the solid support wherein the probes are 
labeled with a detectable label (Claim 27). 
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Regarding Claim 93, Deugau et al disclose the solid support wherein the label 
comprises a radioisotope or fluorescent chemical (Claims 27 & 28). 

Regarding Claim 94, Deugau et al disclose the solid support wherein the nucleic acids 
are DNA (Claims 25 and 33). 

Regarding Claim 1 14, Deugau et al disclose an array of nucleic acid probes wherein 
each probe has a double-stranded portion comprising a constant sequence, a single-stranded 
portion and a random nucleotide sequence within the single-stranded portion (Column 9, lines 
28-42). 

Regarding Claim 115, Deugau et al disclose the array of Claim 70 containing less than 
4 r probe wherein the number of probes contained within the array is such that the number of 
random sequences within the array permits determination of the nucleotide sequence of a 
target nucleic acid by hybridization of the target to the array (Claim 25). The courts have 
stated that a claim containing a "recitation with respect to the manner in which a claimed 
apparatus is intended to be employed does not differentiate the claimed apparatus from a prior 
art apparatus" if the prior art apparatus teaches all the structural limitations of the claim. Ex 
parte Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987). Because Deugau et al disclose 
the structural limitations of the claim, and because the courts have stated that recitation of an 
intended use does not differentiate an apparatus from the prior art, the functional language 
recited in the claim (i.e. "wherein the number of probes contained within the array is such that 
the number of random sequences within the array permits determination of the nucleotide 
sequence of a target nucleic acid by hybridization of the target to the array") does not 
differentiate the claimed array from the array of Deugau et al. 

Regarding Claim 1 16, Deugau et al disclose a solid support comprising an array of 
nucleic acid probes wherein each probe has a double- stranded portion comprising a constant 
sequence, a single-stranded portion and a random nucleotide sequence within the single- 
stranded portion (Column 9, lines 28-42 and Claims 26 and 33). 
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Claim Rejections • 35 USC §103 



6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by 
the manner in which the invention was made. 

7. Claims 75 and 90 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Deugau et al (U.S. Patent No. 5,508,169, filed 6 April 1990) in view of Ghosh et al (Nucleic 
Acids Research, 1987, 15: 5353-5372). 

Regarding Claim 75, Deugau et al teach an array of nucleic acid probes wherein each 
probe has a double- stranded portion and a single stranded portion and a random nucleotide 
sequence of length R within the single-stranded portion (Column 9, lines 29-42 and Claim 33) 
wherein the probes are fixed to a solid support as taught by Ghosh et al (Column 10, lines 45- 
51 and Claim 26) but they do not specifically teach the material from which the solid support is 
made. However, Ghosh et al teach their solid support is selected from plastics and resins 
(page 5356, first full paragraph -page 5357, last paragraph). It would have been obvious to one 
of ordinary skill in the art at the time the claimed invention was made to apply the solid 
supports of Ghosh et al to the immobilization of Deugau et al and to immobilize the probes 
onto plastic or resin support based on the suggestion of Deugau et al (Column 10, lines 45-51 
and Claim 26) thereby utilizing well known supports for the expected benefits of successful 
immobilization. 

Regarding Claim 90, Deugau et al teach a solid support comprising an array of nucleic 
acid probes wherein each probe has a double- stranded portion, a single stranded portion and a 
random sequence of length R within the single-stranded portion (Column 9, lines 29-42 and 
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Claims 26 and 33) wherein the probes are fixed to a solid support as taught by Ghosh et al 
(Column 10, lines 45-51 and Claim 26) but they do not specifically teach the material from 
which the solid support is made. However, Ghosh et al teach their solid support is selected 
from plastics and resins (page 5356, first full paragraph-page 5357, last paragraph). It would 
have been obvious to one of ordinary skill in the art at the time the claimed invention was 
made to apply the solid supports of Ghosh et al to the support of Deugau et al and to 
immobilize the probes onto plastic or resin support based on the suggestion of Deugau et al 
(Column 10, lines 45-51 and Claim 26) thereby utilizing well known supports for the expected 
benefits of successful immobilization. 



Double Patenting 

8. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent 
possible harassment by multiple assignees. See In re Goodman, 11 F.3d 1046, 29 

USPQ2d 2010 (Fed. Cir. 1993); InreLongU 759 F,2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re 
Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 
USPQ 619 (CCPA 1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1. 130(b). . 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 

9. Claims 70-73, 1 14 and 1 15 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 4 and 7 of U.S. Patent 
No. 6,007,987. Although the conflicting claims are not identical, they are not patentably 
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distinct from each other because both sets of claims are drawn to an array of nucleic acid 
probes and differ only in the patent claim being drawn to a product by process while the 
instant claims are drawn to a product. However, the courts have stated that "even though 
product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself. The patentability of a product does not depend on 
its method of production. If the product in the product-by- process claim is the same as or 
obvious from a product of the prior art, the claim is unpatentable even though the prior 
product was made by a different process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 
966 (Fed. Cir. 1985) see MPEP 2113. Therefore, even thought the patent array may be made 
by a defined process, that process does not patentably distinguish the instant array from the 
patent array. Hence, the instantly claimed arrays are obvious over the patent arrays. 



10. Claims 74-76, 89-94 and 1 16 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 4 and 7 of U.S. Patent 
No. 6,007,987. Although the conflicting claims are not identical, they are not patentably 
distinct from each other because both sets of claims are drawn to an array of nucleic acid 
probes while the instant claims are drawn to a solid support comprising the array. However 
the phrase "an array of nucleic acid probes" broadly interpreted encompasses the instantly 
claimed solid support comprising an array because one of skill in the art at the time the 
claimed invention was made would reasonably interpret the term -array" to encompass a solid 
support. The courts have stated that claims must be given their broadest reasonable 
interpretation consistent with the specification In re Morris, 127 F.3d 1048, 1054-55, 
44 USPQ2d 1023, 1027-28 (Fed. Cir. 1997); In re Prater, 415 F.2d 1393, 1404-05, 162 USPQ 
541, 550-551 (CCPA 1969); and In re Zletz, 893 F.2d 319, 321-22, 13 

USPQ2d 1320, 1322 (Fed. Cir. 1989) (see MPEP 2111). Alternatively, It would have been 
obvious to one of ordinary skill in the art at the time the claimed invention was made to modify 




Application/ Control Number: 09/030,571 ^ a S e 
Art Unit: 1634 

the patent array and to immobilize the array as instantly claimed to thereby provide for 
immobilized and localized hybridization for the expected benefits of simplified identification of 
hybridization reactions. 



11. Claims 70-70, 89-94 and 1 14- 1 16 are rejected under the judicially created doctrine of 
obviousness -type double patenting as being unpatentable over claims 1-3 and 5-6 of U.S. 
Patent No. 6,007,987. Although the conflicting claims are not identical, they are not 
patentably distinct from each other because the patent claims are drawn to a method of 
making an array of probes and the instant claims are drawn to an array of probes made by the 
patent method. The instantly claimed array of probes is obvious over the method of making 
the array because the patent method obviously makes the instantly claimed array. 



12. Claims 70-79, 89-94 and 114-1 16 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1-18 of U.S. Patent No. 
5,631,134. Although the conflicting claims are not identical, they are not patentably distinct 
from each other because the patent claims are drawn to a method of making an array of probes 
and the instant claims are drawn to an array of probes made by the patent method. The 
instantly claimed array of probes is obvious over the method of making the array because the 
patent method obviously makes the instantly claimed array. 
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NOTICE TO COMPLY WITH NUCLEIC ACID SEQUENCE RULES 

13. This application contains sequence disclosures (e.g. pages 23-24 and page 48) that are 
encompassed by the definitions for nucleotide and/ or amino acid sequences set forth in 37 
CFR 1.821(a)(1) and (a)(2). However, this application fails to comply with the requirements of 
37 CFR 1.821 through 1.825 for the reason(s) set forth on the attached Notice To Comply With 
Requirements For Patent Applications Containing Nucleotide Sequence And /Or Amino Acid 
Sequence Disclosures. Applicant must comply with the requirements of the sequence rules 
(37 CFR 1.821 - 1.825) before the application can be examined under 35 U.S.C. §§ 131 and 
132. 

Applicant is given A PERIOD OF TIME WHICH IS CO -EXTENSIVE WITH THE TIME TO 
REPLY TO THE ABOVE OFFICE ACTION within which to comply with the sequence rules, 
37 CFR 1.821 - 1.825. Failure to comply with these requirements will result in 
ABANDONMENT of the application under 37 CFR 1.821(g). Extensions of time may be 
obtained by filing a petition accompanied by the extension fee under the provisions of 37 
CFR 1.136(a). Direct the reply to the undersigned. Applicant is requested to return a copy of 
the attached Notice to Comply with the reply. 



Conclusion 

14. No claim is allowed. 

15. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to BJ Forman whose telephone number is (703) 306-5878. The examiner can normally be 
reached on 6:30 TO 4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Gary 
Jones can be reached on (703) 308-1 152. The fax phone numbers for the organization where this 
application or proceeding is assigned are (703) 308-4242 for regular communications and (703) 308-8724 
for After Final communications. 
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BJ Form an, Ph.D. 
Patent Examiner 
Art Unit: 1634 
May 21, 2002 
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^ant: Wu ar „. ^ Group Art Unit: 1634 

Serial No.: 09/030,571 LmAYOSWH Examiner: Forman, B.J. 

Filed: February 24, 1 998 \f^ A0 ^^ 

For: POSITIONAL SEQUENCING BY HYBRIDIZATION 

TERMINAL DISCLAIMER 

Commissioner for Patents 

U.S. Patent and Trademark Office 

P.O. Box 2327 

Arlington, VA 22202 

Sir: 

The owner, THE TRUSTEES OF BOSTON UNIVERSITY, of 100 percent 
interest in the above-captioned application, hereby disclaims the terminal part of 
any patent granted on the above-captioned U.S. application Serial No. 
09/030,571 that would extend beyond the expiration date of the full statutory 
term defined in 35 U.S.C. §§ 154 to 156 and 173 as shortened by any term.na. 
disclaimer filed prior to the grant of U.S. Patent No. 6.007,987. The owner 
hereby agrees that any patent so granted on the above-captioned appl.cat.on 
sha.l be enforceable only for and during such period that it and U.S. Patent No 
6 248 767 are commonly owned. This Agreement runs with any patent granted 
on the above-captioned application, and is binding upon the grantee, its 

successors or assigns. 

,n making the above disclaimer, the owner does not disclaim the term.na. 
part of any patent granted on the above-captioned app-icatior .that would extend 
to the expiration date of the full statutory term as def.ned ,n 35 U.S.C. §§154 
to 156 and 173 of U.S. Patent No. 6.248,767. as shortened by any term.na. 
disclaimer filed prior to the patent grant, in the event that it later: expires for 
failure to pay a maintenance fee, is held unenforceab.e, is found invahd by a 
court of competent jurisdiction, is statutorily disc.aimed in whole or terminally 
disclaimed under 37 C.F.R. §1.321. has a,. Cairns cancelled by a reexam.nat.on 
certificate, is reissued, or is in any manner terminated prior to the expirat.on of 
its full statutory term as present.y shortened by any terminal discla.mer. 
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TERMINAL DISCLAIMER 

I hereby declare that all statements made herein of my own knowledge 
are true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprison- 
ment, or both, under Section 1001 of Title 18 of the United States Code and 
that such willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 

The undersigned states that I am an attorney of record in this case for 
Petitioner, and am authorized to sign on behalf of the Petitioner. I hereby 
declare that to the best of my knowledge and belief, title is in the assignee, 
THE TRUSTEES OF BOSTON UNIVERSITY, identified above. 

Enclosed is a check including $1 10.00 for the fee for filing of this 
Terminal Disclaimer, as required by 37 C.F.R. § 1.20(d). 



Dated : October 7. 2QQ2 




^LLeph^rffie Seidman 
Attorney of Record 
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FORMULATION OF SULFONAMIDES FOR 
TREATMENT OF ENDOTHELIN-MEDIATED 
DISORDERS 

RELATED APPLICATIONS 

This application is a continuation-in-part of U.S. appli- 
cation Sen No. 08/847,797 Blok et al., filed Apr. 28, 1997, 
U.S. Pat. No. 5,783,705, entitled "PROCESS OF PREPAR- 
ING ALKALI METAL SALTS OF HYDROPHOBIC SUL- 
FONAMIDES". 

This application is related to U.S. application Scr. No. 
08,721,183 to Chan et al, filed Sep. 27, 1996, entitled 
"SULFONAMIDES AND DERIVATIVES THEREOF 
THAT MODULATE THE ACTIVITY OF ENDOTHELIN"; 
is also a related to International PCT application No. PCT/ 
US96/04759 to Chan et al., tiled Apr. 4, 1996, entitled 
"TI1JENYL-, rURYL- PYRROLYL- AND BIPIIENYL- 
SULFON AMIDES AND DERIVATIVES THEREOF THAT 
MODULATE THE ACTIVITY OF ENDOTHELIN"; is also 
a related to of U.S. application Ser. No. 08/477,223, now 
U.S. Pat. No. 5,594,021, to Chan et al, filed Jun. 6, 1995, 
enlilled "THIENYL-, FURYL- AND PYRROLYL SUL- 
FONAMIDES AND DERIVATIVES THEREOF THAT 
MODULATE THE ACTIVITY OF ENDOTI IELIN 1 '; is also 
a related to of U.S. application Scr. No. 08/417,075 to Chan 
et al, filed Apr, 4, 1995, entitled "THIENYL-, FURYL- AND 
PYRROLYL SULFONAMIDES AND DERIVATIVES 
THEREOF THAT MODULATE THE ACTIVITY OF 
ENDOTHELIN", now abandoned; is also a related to of 
U.S. application Ser. No. 08/247,072, now U.S. Pat. No. 
5,571,821, to Chan et al., filed May 20, 1994, entitled 
"SULFONAMIDES AND DERIVATIVES THEREOF 
THAT MODULATE THE ACTIVITY OF ENDOTHELIN"; 
is also a related to of U.S. application Ser. No. 08/222,287, 
now U.S. Pat. No. 5,591,761, to Chan et al, filed Apr. 5, 
1994, entitled "TH I O PHENYL-, FURYL- AND 
P YRR O LYL-SU LFO N AMI D ES AND DERIVATIVES 
THEREOF THAT MODULATE THE ACTIVITY OF 
ENDOTHELIN"; each of these applications is a related to of 
U.S. application Ser. No. 08/142352, now U.S. Pat. No. 
5,514,691, to Chan et al., filed Oct. 21, 1993, entitled 
"N-(4-HALO-ISOXAZOLYL)-SULFONAMIDES AND 
DERIVATIVES THEREOF THAT MODULATE THE 
ACTIVITY OF ENDOTHELIN"; U.S. application Ser. No. 
08/142,159, now U.S. Pat. No. 5,464,853, to Chan et al, filed 
Oct. 21, 1993, entitled "N-(5ISOXAZOLYL) 
BIPHENYI SULFONAMIDES, N-(3-ISOX AZOT YI .) 
BIPHENYLSULFONAMIDES AND DERIVATIVES 
THEREOF THAT MODULATE THE ACTIVITY OF 
ENDOTHELIN"; and U.S. application Ser. No. 08/142,631 
to Chan et al., filed Oct. 21, 1993, entitled "N-(5- 
1SOXAZOLYL)10 BENZENESULFON AMIDES, N-(3- 
ISOXAZOLYL)-BENZENESULFONAMIDES AND 
DERIVATIVES THEREOF THAT MODULATE THE 
ACTIVITY OF ENDOTHELIN", now abandoned. 

U.S. application Ser. No. 08/721,183 is a continuation- 
in-part of International PCT application No. PCT/US96/ 
04759. International PCT application No. PCT/US96/04759 
is a continuation-in-part of U.S. application Scr. No. 08/477, 
223. U.S. application Ser. No. 08/477,223 is a continuation- 
in-part of U.S. application Ser. No. 08/417,075. Each of U.S. 
application Ser. Nos. 08/477,223, 417,075 and 08/416,199 is 
in turn a continuation-in-part of U.S. application Ser. No. 
08/247,072; U.S. application Ser. No. 08/222,287 U.S. 
application Ser. No. 08/142,552, now U.S. Pat. No. 5,514, 
691; U.S. application Scr No. 08/142,159, now U.S. Pat. 



No. 5,464,853; U.S. application Ser. No. 08/142,631, now 
abandoned; U.S. application Ser. No. 08/100,565, now aban- 
doned; U.S. application Scr. No. 08/100,125, now aban- 
doned; and U.S. application Ser. No. 08/065,202, to Chan, 

5 filed May 20, 1993, entitled "SULFONAMIDES AND 
DERIVATIVES THEREOF THAT MODULATE THE 
ACTIVITY OF ENDOTHELIN", now abandoned. 

U.S. application Ser. No. 08/417,075 Ls a continuation- 
in-part of U.S. application Scr. No. 08/247,072, which is a 

10 continuation-in-part of U.S. application Ser. No. 08/222, 
287, U.S. application Ser. No. 08/416,199, U.S. application 
Ser. No. 08/247,072 and U.S. application Ser. No. 08/222, 
287 are each a continuation-in-part of the following appli- 
cations: U.S. application Ser. No. 08/142,552, now U.S. Pat. 

1$ No. 5,514,691; U.S. application Ser. No. 08/142,159, now 
U.S. Pat. No. 5,464,853; U.S. application Scr. No. 08/142, 
631 to Chan et al., filed Oct. 21, 1993, "N-(5- 
ISOXAZOLYL)-BENZENESULFONAMIDES, N-(3- 
ISOXAZOLYL)-BENZENESULFONAMIDES AND 

2u DERIVATIVES THEREOF THAT MODULATE THE 
ACTIVITY OF ENDOTHELIN"; U.S. application Ser. No. 
08/100,565 to Chan et al., filed Jul. 30, 1993, entitled 
"N-(5-ISOXAZOLYI ^-SULFONAMIDES AND DERIVA- 
TIVES THEREOF THAT MODULATE THE ACTIVITY 

« OF ENDOTHELIN"; U.S. application Ser. No, 08/100,125 
to Chan et al., filed Jul, 30, 1993, entitled "N-(3- 
ISOXAZOLYL)-SULFONAMIDES AND DERIVATIVES 
THEREOF THAT MODULATE THE ACTIVITY OF 
ENDOTHELIN", and U.S. application Ser. No. 08/065,202, 

30 to Chan, filed May 20, 1993, entitled "SULFONAMIDES 
AND DERIVATIVES THEREOF THAT MODULATE THE 
ACTIVITY OF ENDOTHELIN". U.S. application Ser. No. 
08/416,199 is a continuation-in-part of U.S. application Ser. 
No. No. 08/247,072; U.S. application Ser. No. 08/222,287; 

35 U.S. appUcation Ser. No. 08/142,159, now U.S. Pat. No. 
5,464,853; U.S. application Ser. No. 08/142,552, now U.S. 
Pat. No. 5,514,691; U.S. application Scr. No. 08/100,565, 
now abandoned; U.S. application Ser. No. 08/100,125, now 
abandoned; and U.S. application Ser. No. 08/065,202, now 

40 abandoned. 

U.S. application Ser. Nos. 08/142,159, 08/142,552, 
08/142,631 are continuation-in-part applications of U.S. 
Application Scr. Nos. 08/100,565, 08/100,125 and 08/065, 
202, and U.S. application Ser. Nos. 08/100,565 and 08/100, 

45 125 are continuation-in-part applications of U.S. application 
Ser. No. 08/065,202. 

The subject matter of each of the above noted U.S. and 
International applications is incorporated herein in its 

5Q entirety. 

FIELD OF THE INVENTION 

The present invention relates to formulations of for 
administration to mammals of compounds that modulate the 
55 activity of the endothelin family of peptides. In particular, 
formulations of sulfonamide compounds, especially sodium 
salts, for administration for treatment of endothelin- 
mediated disorders are provided. 

BACKGROUND OF THE INVENTION 

fin 

The vascular endothelium releases a variety of vasoactive 
substances, including the endothelium-derived vasoconstric- 
tor peptide, endothelin (ET) (see, e.g., Vanhoutte et al. 
(1986) Annual Rev. Physiol. 48: 307-320; Furchgoll and 
65 Zawadski (1980) Nature 288: 373-376). Endothelin, which 
was originally identified in the culture supernatant of por- 
cine aortic endothelial cells (sec, Yanagisawa et al. (1988) 
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Nature 332: 411-415), is a potent twenty-one amino acid 
peptide vasoconstrictor. It is the most potent vasopressor 
known and is produced by numerous cell types, including 
the cells of the endothelium, trachea, kidney and brain. 
Endothclin is synthesized as a two hundred and three amino 
acid precursor preproendothelin that contains a signal 
sequence which is cleaved by an endogenous protease to 
produce a thirty-eight (human) or thirty-nine (porcine) 
amino acid peptide. This intermediate, referred to as big 
endothelin, is processed in vivo to the mature biologically 
active form by a putative endothelin-converting enzyme 
(ECE) that appears to be a mctal-dcpcndcnt neutral protease 
(see, em., Kashiwabara et al. (1989) FEBS Lttrs. 247: 
337-340). Cleavage is required for induction of physiologi- 
cal responses (see, e.g., von Geldera et al. (1991) Peptide 
Res. 4; 32—35). In porcine aortic endothelial cells, the 
thirty-nine amino acid intermediate, big endothelin, is 
hydrolyzed at the Trp 2J -VaI 22 bond to generate endothelin- 1 
and a C-tcrminal fragment. A similar cleavage occurs in 
human cells from a thirty-eight amino acid intermediate. 
Three distinct endothelin isopeptides, endothelin-1, 
endothelin-2 and endothelin -3, that exhibit potent vasocon- 
strictor activity have been identified. 

The family of three isopeptides endothelin-1, 



of calcium channel antagonists, however, is most likely the 
result of inhibition of calcium influx, since calcium influx 
appears to be required for the long-lasting contractile 
response to endothelin. 
5 Endothelin also mediates renin release, stimulates ANP 
release and induces a positive inotropic action in guinea pig 
atria. In the lung, endothelin-1 acts as a potent bronchoc- 
onstrictor (Maggi et al. (1989) Eur. J. Pharmacol. 160: 
179-182), Endothclin increases renal vascular resistance, 
10 decreases renal blood flow, and decreases glomerular filtrate 
rate. It is a potent mitogen for glomerular mesaugial cells 
and invokes the phosphoinosidc cascade in such cells 
(Simonson et al. (1990)7. Clin. Invest. 85: 790-797). 

There are specific high affinity binding sites (dissociation 
constants in the range of 2-6xl0~ 10 M) for the endothelins 
15 in the vascular system and in other tissues, including the 
intestine, heart, lungs, kidneys, spleen, adrenal glands and 
brain. Binding is not inhibited by catecholamines, vasoac- 
tive peptides, neurotoxins or calcium channel antagonists. 
Endothelin binds and interacts with receptor sites that are 
2U distinct from other autonomic receptors and voltage depen- 
dent calcium channels. Competitive binding studies indicate 
that there are multiple classes of receptors with different 
affinities for the endothelin isopeptides. The sarafo toxins, a 
group of peptide toxins from the venom of the snake 



endothelin-2 and endothelin-3 are encoded by a family of 25 Atractaspis eingadensis that cause severe coronary vasos- 



three genes (see, Inoue et al. (1989) Proc. Natl Acad. ScL 
USA 86: 2863-2867; see, also Saida et al. (1989)7. Biol. 
Chem. 264: 14613-14616). The nucleotide sequences of the 
three human genes arc highly conserved within the region 
encoding the mature 21 amino acid peptides and the 
C-terminal portions of the peptides are identical. 
Endolhelin-2 is (Trp^Leu 7 ) endolbelin-1 and endoihelin-3 is 
(Thr 2 ,Phe 4 ,Tlir 3 t Tyr £S ,Lys 7 i Tyr 34 ) endothelin-1. These pep- 
tides are, thus, highly conserved at the C-terminal ends. 
Release of endothelins from cultured endothelial cells is 
modulated by a variety of chemical and physical stimuli and 
appears to be regulated at the level of transcription and/or 
translation. Expression of the gene encoding endothelin-1 is 
increased by chemical stimuli, including adrenaline, throm- 



pasm in snake bite victims, have structural and functional 
homology to endothelin-1 and bind competitively to the 
same cardiac membrane receptors (Kloog et al. (1989) 
Trends Pharmacol. ScL 10: 212-214). 
30 Two distinct endothelin receptors, designated ET A and 
ET B , have been identified and DNA clones encoding each 
receptor have been isolated (Arai et al. (1990) Nature 348: 
730-732; Sakurai ct al. (1990) Nature 348: 732-735). Based 
on the amino acid sequences of the proteins encoded by the 
3 5 cloned DNA, it appears that each receptor contains seven 
membrane spanning domains and exhibits structural simi- 
larity to G-prote in-coupled membrane proteins. Messenger 
RNA encoding both receptors has been detected in a variety 
of tissues, including heart, lung, kidney and brain. The 



bin and Ca 2 * ionophore. The production and release of 40 distribution of receptor subtypes is tissue specific (Martin ct 



endothelin from the endothelium is stimulated by angio- 
tensin II, vasopressin, endotoxin, cyclosporine and other 
factors (sec, Brooks ct al. (1991) Eur. J. Pharm. 
194:115-117), and is inhibited by nitric oxide. Endothelial 



al. (19&9) Biochem. Biophys. Res. Commun. 162: 130-137). 
BT A receptors appear to be selective for endothelin-1 and are 
predominant in cardiovascular tissues. ET B receptors are 
predominant in none ardio vascular tissues, including the 



cells appear to secrete short-lived endothelium-derived 45 central nervous system and kidney, and interact with the 



relaxing factors (EDRF), including nitric oxide or a related 
substance (Palmer et al. (1987) Nature 327: 524-526), when 
stimulated by vasoactive agents, such as acetylcholine and 
bradykinin. Endothelin-induccd vasoconstriction is also 
attenuated by atrial natriuretic peptide (ANP). 

The endothelin peptides exhibit numerous biological 
activities in vitro and in vivo. Endothelin provokes a strong 
and sustained vasoconstriction in vivo in rats and in isolated 
vascular smooth muscle preparations; it also provokes the 
release of eicosanoids and endothelium-30 derived relaxing 
factor (EDRF) from perfused vascular beds. Intravenous 
administration of endothelin-1 and in vitro addition to 
vascular and other smooth muscle tissues produce long- 
lasting pressor effects and contraction, respectively (see, 
e.g., Bolgcr ct al. (1991) Can. J. Physiol. Pharmacol. 69: 
406-413). In isolated vascular strips, for example, 
endothelin-1 is a potent (EC 5O -4xl0 -10 M), slow acting, but 
persistent, contractile agent. In vivo, a single dose elevates 
blood pressure in about twenty 10 thirty minutes, 
Endothelin -induced vasoconstriction is not affected by 
antagonists to known neurotransmitters or hormonal factors, 
but is abolished by calcium channel antagonists. The effect 



three endothelin isopeptides (Sakurai et al. (1990) Nature 
348: 732-734). In addition, ET A receptors occur on vascular 
smooth muscle, arc linked to vasocoastriction and have been 
associated with cardiovascular, renal and central nervous 
5 0 system diseases; whereas fcT B receptors are located on the 
vascular endothelium, linked to vasodilation (Takayanagi et 
al. (1991) FEBS Lttrs, 282: 103-106) and have been asso- 
ciated with bronchoconstrictive disorders. 

By virtue of the distribution of receptor types and the 
55 diff erential affinity of each isopeptide for each receptor type, 
the activity of the endothelin isopeptides varies in different 
tissues. For example, endothelin-1 inhibits 125 I-labelled 
endothelin-1 binding in cardiovascular tissues forty to seven 
hundred times more potently than endothelin-3. I-labelled 
r>n endothelin-1 binding in no n -cardiovascular tissues, such as 
kidney, adrenal gland, and cerebellum, is inhibited to the 
same extent by endothelin-1 and endothelin-3, which indi- 
cates that ET„ receptors predominate in cardiovascular 
tissues and ET fl receptors predominate in non- 
65 cardiovascular issues. 

Endothelin plasma levels are elevated in certain disease 
states (sec, e.g., International PCT Application WO 




US 6,248,767 Bl 

5 6 

94/27979, and U.S. Pat. No. 5,382,569, which disclosures anthraquinone derivatives, indanecarboxylic acids, certain 

are herein incorporated in their entirety by reference). N-pyriminylben 7. ene sulfonamides, certain 

Endothelin-1 plasma levels in healthy individuals, as mea- benzenesulfonamides, and certain naphthalenesulfonamides 

sured by radioimmunoassay (RIA), are about 0.26-5 pg/ral. (Nakajima et al. (1991)7. Antibiot. 44: 1348-1356; Miyata et 

Blood levels of cndothclin-1 and its precursor, big 5 al. (1 992) 7. Antibiot. 45:74-8; Ishikawa ct al. (1 992). r. Med. 

endothelin, are elevated in shock, myocardial infarction, " Chem. 35:2139-2142; U.S. Pat. No. 5,114,918 to Ishikawa 

vasospastic angina, kidney failure and a variety of connec- et al.; EP Al 0 569 193; EP Al 0 558 258; EP Al 0 436 189 

tive tissue disorders. In patients undergoing hemodialysis or to BANYU PHARMACEUTICAL CO., I TO (Oct. 7, 

kidney transplantation or suffering from cardiogenic shock, 1991); Canadian Patent Application 2,067,288; Canadian 

myocardial infarction or pulmonary hypertension levels as 10 Patent Application 2,071,193; U.S. Pal. No. 5,208,243; U.S. 

high as 35 pg/ml have been observed (see, Stewart et al. Pat. No. 5,270,313; U.S. Pat. No. 5,612359, U.S. Pat. No. 

(1991) Annals Internal Med. 114: 464-469). Because endot- 5,514,696, U.S. Pat. No. 5,378,715 Cody et al. (1993) Med. 

helin is likely lobe a local, rather than a systemic, regulating Chem. Res. 3:154-162; Miyata et al. (1992)7. Antibiot 

factor, it is probable that the levels of endothelin at the 45:1041-1046; Miyata ct al. (1992) 7. Antibiot 

endotheUum/smooth muscle interface are much higher than 15 45:1029-1040, Fujimoto et al. (1992) FEBS leu. 

circulating levels. 305:41-44; Oshashi et al. (1002) 7. Antibiot 45:1684-1685; 

Elevated levels of endothelin have also been measured in EP A1 0 496 452 i clozel cl ^ ( 1993 ) NlUure 365:759-761; 

patients suffering from ischemic heart disease (Yasuda et al. International Patent Application WO93/08799; Nishikibe et 

(1990) Amer. Heart 7. 119:801-806, Rav ct al. (1992) tfr. al. (1993) Life Sci 52:717-724; and Benigni et al. (1993) 

Heart 7. 67:383-386). Circulating and tissue endothelin ^ Kidney 44:440-444). Numerous sulfonamides that are 

immunoreactivity is increased more than twofold in patients " endothelin peptide antagonists arc also described in U.S. 

with advanced atherosclerosis (Lerman et al. (1991) New Pat. Nos. 5,464,853, 5,594,021, 5,591,761, 3,571,821, 

Engl J. Med. 325:997-1001). Increased endothelin immu- 5,514,691, 5,464,853, International PCT application No. 

noreactivity has also been associated with Buerger's disease 96/31492 and International PCT application No. WO 

(Kanno et al. (1990)7. Amer. Med. Assoc. 264:2868) and 25 97/27979. 5,612,359, 5,514,696, 5,378,715 

Raynaud's phenomenon (Zamora ct al. (1990) Lancet 336 In general, the identified compounds have activities in in 

1144-1147). Increased circulating endothelin levels were vitro assays as ET A antagonists at concentrations on the 

observed in patients who underwent percutaneous translu- order of about 50-100 ;<M and less. A number of such 

minal coronary angioplasty (PTCA) (Tahara et ai. (1991) compounds have also been shown to possess activity in in 

Meiab. Clin. Exp. 40:1235-1237; Sanjay et al. (1991) Cir- 30 vivo animal raodeLs. 

culation 84(Suppl. 4):726), and in individuals (Miyauchi et Endothelin Antagonists and Agonists as Therapeutic 

al. (1992) Jpn. J. Pharmaco 1.58 :279P; Stewart et al. (1991) Agents 

Ann.Internal Medicine 114:464—469) with pulmonary In view of the numerous physiological effects of endot- 

hype (tension. Thus, there is clinical human data supporting helin and its association with certain diseases, endothelin is 

the correlation between increased endothelin levels and 35 believed to play a critical role in these pathophysiological 

numerous disease states. conditions (sec, eg., Saito ct al. (1990) Hypertension 15: 

Endothelin Agonists and Antagonists 734-738; Tomita et al. (1989) N. Engl. 7, Med. 321: 1127; 

Because endothelin is associated with certain disease Kurihara et al. (1989) 7. Cardiovasc. Pharmacol 13(Suppl. 

states and is implicated in numerous physiological effects, 5): S13-S17; Doherty (1992)7. Med. Chem, 35: 1493-1508; 

compounds that can interfere with or potentiate endothelin- 40 Morel el al. (1989) Eur. 7. Pharmacol 167: 427-^28). More 

associated activities, such as endothelin-receptor interaction detailed knowledge of the function and structure of the 

and vasoconstrictor activity, are of interest. Compounds that endothelin peptide family should provide insight in the 

exhibit endothelin antagonistic activity have been identified. progression and treatment of such conditions. Stable formu- 

For example, a fermentation product of Streptomyces lations of these compounds in a pharmaceutical^ acceptable 

misakiensis, designated BE-18257B, has been identified as 45 vehicle are needed in order to use the compounds in these 

an ET A receptor antagonist. BE-18257B is a cyclic ways. 

pentapeptide, cyclo(D-Glu-L-Ala-allo-D-lle-L-Leu-D-Trp), It has been recognized that compounds that exhibit activ- 

which inhibits J25 I-labelled endothelin-1 binding in cardio- ity at IC S0 or EC 50 concentrations on the order of 10" 4 or 

vascular tissues in a concentration-dependent manner (1C 50 lower in standard in vitro assays that assess endothelin 

1.4 ywM in aortic smooth muscle, 0.8 in ventricle 50 antagonist or agonist activity have pharmacological utility 

membranes and 0.5 /*M in cultured aortic smooth muscle (see, e.g., U.S. Pat. Nos. 5,352,800, 5,334,598, 5,352,659, 

cells), but fails to inhibit binding to receptors in tissues in 5,248,807, 5,240,910, 5,198,548, 5,187,195, 5,082,838). By 

which ETjr, receptors predominate at concentrations up to virtue of this activity, such compounds arc considered to he 

100 /vM. Cyclic pentapeptides related to BE-18257B, such useful for the treatment of hypertension such as peripheral 

as cyclo(D-Asp-Pro-D-Val-Leu-D-Trp) (BQ-123), have 55 circulatory failure, heart disease such as angina pectoris, 

been synthesized and shown to exhibit activity as ET A cardiomyopathy, arteriosclerosis, myocardial infarction, 

receptor antagonists (see, U.S. Pat. No. 5,114,918 to Ish- pulmonary hypertension, vasospasm, vascular restenosis, 

ikawa et al.; see, also, EP Al 0 436 189 to BANYU Raynaud's disease, cerebral stroke such as cerebral arterial 

PHARMACEUTICAL CO., LTD (Oct. 7, 1991)). Studies spasm, cerebral ischemia, late phase cerebral spasm after 

that measure the inhibition by these cyclic peptides of fin subarachnoid hemorrhage, asthma, bronchoconstriclion, 

endothelin-1 binding to endothelin -specific receptors indi- renal failure, particularly post- ischemic renal failure, 

cate that these cyclic peptides bind preferentially to ET^ cyclosporine nephrotoxicity such as acute renal failure, 

receptors. Other peptide and non-peptidic ET A antagonists colitis, as well as other inflammatory diseases, endotoxic 

have been identified (see, eg., U.S. Pat. Nos. 5,352,800, shock caused by or associated with endothelin, and other 

5,334,598, 5,352,659, 5,248,807, 5,240,910, 5,198,548, 65 diseases in which endothelin has been implicated. As noted 

5,187,195, 5,082,838). These include other cyclic above, many of the compounds, particularly the sulfonamide 

pcntapcplidcs, acyltripcptidcs, hexapeptide analogs, certain compounds, arc potent endothelin antagonists, and, thus, arc 
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ideal clinical candidates. For clinical use, stable formula- 
tions and suitable formulations for various routes of admin- 
istration arc needed. 

Therefore, it is an object herein to provide formulations of 
compounds that have the ability to modulate the biological 
activity of one or more of the endothelin peptides. It is 
another object to provide formulations of compounds that 
have use as specific endothelin antagonists. It is also an 
object to use formulations of compounds that specifically 
interact with or inhibit the interaction of endothelin peptides 
with ET A or ET 3 receptors. Such formulations should be 
useful as therapeutic agents for the treatment of endolhelin- 
mediated diseases and disorders. 

SUMMARY OF THE INVENTION 

Formulations of sulfonamide compounds, which have 
activity as endothelin antagonists, for administration to 
mammals, including humans, are provided. In particular, 
formulations for parenteral, including intramuscular, intra- 
venous and subcutaneous administration, oral 
administration, transdermal administration and other suit- 
able routes of administration are provided. The formulations 
provide a means to consistently deliver effective amounts of 
the compounds. 

Of interest arc formulations of pharmaceutical^ accept- 
able derivatives, including salts, esters, acids and bases, 
solvates, hydrates and prodrugs of the sulfonamides. In 
particular, derivatives of neutral sulfonamide compounds 
that yield formulations of greater stability than formulations 
containing the corresponding neutral compounds are pro- 
vided. Preferred are salts, particularly alkali metal salts, and 
more preferably sodium salts, including salts prepared from 
sodium compounds, including, but not limited to, sodium 
bicarbonate in which the resulting product is a sodium salt 
and disodium hydrogen phosphate in which the resulting 
compound is a sodium hydrogen phosphate salt. The sodium 
salt of each compound is most preferred. 

The salt derivatives include, but are not limited to, salts of 
alkali metals and alkaline earth metals, including but not 
limited to sodium salts, potassium salts, lithium salts, cal- 
cium salts and magnesium salts; transition metal salts, such 
as zinc salts, copper salts, gold salts and silver salts, and 
other metal salts, such as aluminum salts; cationic and 
polycationic counter ion salts, such as but not limited to 
ammonium and substituted ammonium salts and organic 
amine salts, such as hydroxyalkylamines and alkylamines; 
salts of mineral acids, such as but not limited to hydrochlo- 
rides and sulfates; salts of organic acids, such as but not 
limited acetates, lactates, malates, tartrates, citrates, 
ascorbates, succinates, butyrates, valerates and fumarates. 
Also contemplated herein arc the corresponding esters of 
any of the acids. 

Among the preferred salts are: the salts of acetates, 
including trifluoroacetate, N,N'-dibenzylethylenediamine, 
chloroprocainc, choline, ammonia, dicthanolaminc and 
other hydroxyalkylamines, ethy lenedia m ine , 
N-methylglucamine, procaine, N-benzylphenethylamine, 
l-para-chlorobenzyl-2-pyrrolidin-l'- 
ylmethylbenzimidazole, diethylamine and other alkyl 
amines, piperazine, tris(hydroxymethyl)aminomethane, 
aluminum, calcium, lithium, magnesium, potassium, sodium 
hydrogen phosphate, disodium phosphate, sodium, zinc, 
barium, gold, silver and bismuth. Alkali metal, particularly 
sodium salts, are preferred herein. 

The formulations are compositions suitable for adminis- 
tration by any desired route and include solutions, 
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suspensions, emulsions, tablets, dispersible tablets, pills, 
capsules, powders dry powders for inhalers, sustained 
release formulations, aerosols for nasal and respiratory 
delivery, patches for transdermal delivery and any other 

5 suitable route. The compositions should be suitable for oral 
administration, parenteral administration by injection, 
including subcutaneously, intramuscularly or intravenously 
as an injectable aqueous or oily solution or emulsion, 
transdermal administration and other selected routes. 

10 Lyophilized powders of the sulfonamide derivatives, 
methods for preparation thereof, and formulations contain- 
ing reconstituted forms of the lyophilized powders arc also 
provided. Vials and ampules and syringes and other suitable 
vessels containing the powders are also provided. 

J5 The sulfonamides from which the derivatives, particularly 
the salts, preferably sodium salts, are prepared have formula 
I: 

(0 

2U At 2 SO3 N Ar' 

H 

Such sulfonamides are those described in U.S. Pat. Nos. 
25 5,464,853, 5,594,021, 5,591,761, 5,571,821, 5,514,691, 
5,464,853, commonly owned copending U.S. application 
Ser. No. 08/721,183, and commonly owned published Inter- 
national PCF application Nos. WO 96/31492 and WO 
97/27979. 

30 In particular, sulfonamides of formula (I) are those in 
which Ar 1 is a substituted or unsubstituted alkyl or is a five 
or six membered substituted or unsubstituted aromatic or 
heteroaromatic ring, particularly 3- or 5-isoxazolyl and 
pyridazinyl, and also including thiazolyl, including 

35 2-thiazolyl, pyrimidinyl, including 2-pyrimidinyl, or substi- 
tuted benzene groups, including aryloxy substituted benzene 
groups or is a bicyclic or tricyclic carbon or heterocyclic 
ring. At 1 is, in certain embodiments, selected from groups 
such as: 



40 




where R is selected from H, NH 2 , halide, pseudohalide, 
alkyl, alkylcarbonyl, formyl, an aromatic or heteroaromatic 
group, alkoxyalkyl, alkylamino, alkylthio, arylcarbonyl, 
65 aryloxy, arylamino, arylihio, haloalkyl, haloaryl, carbonyl, 
in which the aryl and alkyl portions, are unsubstituted or 
substituted with any of the preceding groups, and straight or 
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branched chains of from about 1 up to about 10-12 carbons, 
preferably, 1 to about 5 or 6 carbons. R is preferably H, KH 2 , 
halide, CH 3 , CH 3 0 or another aromatic group. 

At 2 is any group such that the resulting sulfonamide 
inhibits binding by 50%, compared to binding in the absence 
of the sulfonamide, of an endothelin peptide to an endothelin 
receptor at a concentration of less than about 100 ;tM, except 
that Ar 2 is not phenyl or naphthyl when Ar 1 is N-(5- 
isoxazolyl) or N-(3-isoxazolyl) unless the isoxazole is a 
4-halo-isoxazole, a 4-higher alkyl (C 8 to C^ s )-isoxazole, or 
the compound is a 4biphcnyl that is unsubstituted at the 2 or 
6 position on the sulfonamide-linked phenyl group. 

In particular, Ar 2 is a substituted or unsubstituted group 
selected from among groups, subject to the above proviso, 
including, but not limited to, the following: naphthyl, 
phenyl, biphenyl, quinolyl, styryl, thienyl, furyl, isoquinolyl, 
pyrrolyl, bcnzofuranyl, pyridinyl, thionaphthyl, indolyl, 
alkyl, and alkenyl. It is understood that the positions indi- 
cated for substituents, including the sulfonamide groups, 
may be varied. Thus, for example, compounds herein 
encompass groups that include thiophene-3-sulfonamides 
and th iop he ne-2 -sulfonamides. 

The sulfonamides are substituted or unsubstituted mono- 
cyclic or polycyclic aromatic or heteroaromatic 
sulfonamides, such as benzene sulfonamides, naphthalene 
sulfonamides and thiophene sulfonamides. Particularly pre- 
ferred sulfonamides are N-isoxazolyl sulfonamides. More 
particularly preferred among such sulfonamides are those in 
which Ar 2 is a heterocycle that contains one ring, multiple 
rings or fused rings, typically two or three rings and one or 
two heteroatoms in the ring or rings. 

In preferred compounds provided herein, Ar 2 is thienyl, 
furyl, pyrrolyl or a group, such as bcnzofuryl, thionaphthyl 
or indolyl, that is a derivative or analog, as described below, 
of a thienyl, furyl or pyrrolyl group or a 4-biphenyl group, 
Ar 1 is preferably N-(5-isoxazolyl) or N-(3-isoxazolyl). Of 
most interest herein, are salts, particularly sodium salts, 
including the sodium salt, of compounds in which Ar 2 is a 
phenylacetyl-substinited thienyl, furyl, pyrrolyl group. Pre- 
ferred among these for formulation as salts, particularly 
sodium salts, are those in which Ar is -thienyl, furyl or 
pyrrolyl, particularly in which Ar 2 is substituted with 
phenylacetyl, and Ar 1 is isoxazolyl. 

Among the preferred compounds is the sodium salt of 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2-methyl-4,5- 
(methylenedioxy)phenylacetyl]thiophene-3-siilfonamide, 
also referred to herein as 4-chloro-3-mcthyl-5-(2-(2-(6- 
methylbenzo[d][l,3]dioxol-5-yl)acetyl)-3- 
thienylsulfonamido)isoxazole, sodium salt. 

Also among the most preferred formulations for use in 
methods provided herein, are those that contain compound 
that are ET^ selective, i.e., they interact with ET^ receptors 
at substantially lower concentrations (at an IC 50 at least 
about 10-fold lower, preferably 100-fold lower) than they 
interact with ET fi receptors. In particular, compounds that 
interact with ET A with an IC 50 of less than about 10 juM, 
preferably less than 1 ^wM, more preferably less than 0.1 ^M, 
but with ET g with an IC 50 of greater than about 10 fM or 
compounds that interact with ET fl with an IC 50 of less than 
about 10 //M, preferably less than 1 «M, more preferably less 
than 0.1 f*M, but with ET^ with an 1C 50 of greater than about 
10 fiiM are preferred. 

Preferred formulations also include compounds that are 
ET receptor selective or that bind to ET B receptors with an 
IC 50 of less than about 1 uM. ET 5 selective compounds 
interact with ET^ receptors at IC 30 concentrations that are at 
least about 10-fold lower than the concentrations at which 
they interact with ET A receptors. 
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The formulations provided herein are for administration 
by a selected route and contain effective concentrations of 
pharmaccutically-acccptablc salts of the above-noted com- 
pounds. The formulations deliver amounts effective for the 

5 treatment of hypertension, stroke, cardiovascular diseases, 
cardiac diseases including myocardial infarction, pulmonary 
hypertension, erythropoieiin-mediated hypertension, respi- 
ratory diseases, inflammatory diseases, including asthma, 
bronchoconstriction, ophthalmologic diseases including 

10 glaucoma and inadequate retinal perfusion, gastroenteric 
diseases, renal failure, endotoxin shock, menstrual 
disorders, obstetric conditions, wounds, anaphylactic shock, 
hemorrhagic shock, and other diseases in which endothelin 
mediated physiological responses are implicated or that 

15 involve vasoconstriction or whose symptoms can be ame- 
liorated by administration of an endothelin antagonist or 
agonist, are also provided. 

Capsules and tablets containing the sodium salt of a 
sulfonamide are also preferred. Particularly preferred for- 

2U mulations are those that deliver amounts effective for the 
treaimeni of hypertension or renal failure. The effective 
amounts and concentrations are effective for ameliorating 
any of the symptoms of any of the disorders. 

In other embodiments, the formulations are solid dosage 

25 forms or gels, preferably capsules or tablets. In a preferred 
embodiment, the formulations are capsules containing an 
effective amount, typically about 10-100%, preferably 
about 50 to 95%, more preferably about 75-85%, most 
preferably about 80-85%, by weight, of one or more sodium 

30 hydrogen phosphate or sodium, preferably sodium, salts of 
one or more sulfonamide compounds of formula I; about 0 
to 25%, preferably 8-15%, of an diluent or a binder, such as 
lactose or microcrystalline cellulose; about 0 to 10%, pref- 
erably about 3-7%, of a disintegrant, such as a modified 

35 starch or cellulose polymer, particularly a cross-linked 
sodium carboxy methyl cellulose, such as crosscarmellose 
sodium (Crosscarmellose sodium NF is available commer- 
cially under the name AC-DI-SOL, TMC Corporation, 
Philadelphia, Pa.) or sodium starch glycol ate; and 0-2%, 

40 preferably 0.1-2%, of a lubricant, such a magnesium 
stearate, talc and calcium stearate. The disintegrant, such as 
crosscarmellose sodium or sodium starch glycolale, pro- 
vides for rapid break-up of the cellulosic matrix for imme- 
diate release of active agent following dissolution of coating 

45 polymer. In all embodiments, the precise amount of active 
ingredient and auxiliary ingredients can be determined 
empirically and is a function of the route of administration 
and the disorder that is treated. 

In an exemplary embodiment, the formulations are cap- 

50 sules containing about 80-90%, preferably about 83% of 
one or more sodium salts of one or more sulfonamide 
compounds of formula I; about 10-15%, preferably about 
11% of an diluent or a binder, such as lactose or microc- 
rystalline cellulose; about 1-10%, preferably about 5% of a 

55 disintegrant, such as crosscarmellose sodium or sodium 
starch glycolate; and about 0.1 to 5%, preferably about 1% 
of a lubricant, such as magnesium stearate. 

In another embodiment described in detail herein, the 
formulations are capsules containing 80-90%', preferably 

60 about 80-85%, depending upon the selected compound and 
indication, of one or more sodium salts of one or more 
sulfonamide compounds of formula I; about 10-15%, pref- 
erably 11% of microcrystalline cellulose; about 1-10%, 
preferably about 5% of a disintegrant, such as crosscarmel- 

65 lose sodium or sodium starch glycolate; and about 0. 1 to 5%, 
preferably 1% of magnesium stearate. Solid forms for 
administration as tablets arc also contemplated herein. 
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Preferred formulations are prepared from a sterile lyo- 
pbilized powder containing a sodium salt of a sulfonamide. 
The lyophilized powders and methods of preparing the 
powders are also provided herein. In one embodiment, the 
compositions arc provided in the form of 1yophi1i>.cd solids 
containing one or more sodium hydrogen phosphate or 
sodium, preferably sodium, salts of one or more sulfonamide 
compounds of formula 1, and also contain one or more of the 
following: 

a buffer, such as sodium or potassium phosphate, or 
citrate; 

a solubiliziug agent, such as LABRASOL (polyethylene 
glycol-8 caprylic capric glycerides sold by Gattefosse 
SA, France), -dimetbylsulfoxide (DMSO), bis 
(trimcthylsilyl)acctamidc, cthanol, propylcncglycol 
(PG), or polyvinylpyrrolidine (PVP); and 

a sugar or other such carbohydrate, such as sorbitol or 
dextrose (typically in the range of about \%-2Q%, 
preferably about 5%-l5%, more preferably about 
5%-10%). 

For administration, the lyophilized powder is mixed 
(typically to yield a single dosage or multiple dosage 
formulation, about 100-500 mg, preferably 250 mg) with a 
suitable carrier, such as a phosphate buffered saline. 

In other preferred embodiments, the in which the formu- 
lations are designed for parenteral administration, the com- 
positions contain one or more sodium hydrogen phosphate 
or sodium, preferably sodium, salts of one or more sulfona- 
mide compounds of formula I; a buffer, such as sodium or 
potassium phosphate, or citrate; and a sugar, such as sorbitol 
or dextrose. In a preferred embodiment described in detail 
herein, the formulations contain one or more sodium salts of 
the sulfonamide compounds of formula I; a sodium phos- 
phate buffer; and dextrose. Dextrose may be added in the 
form of a sterile dextrose solution which is readily available 
from suppliers known to those of skill in the art. 

Methods using such formulations for modulating the 
interaction of an endothelin peptide with ET A and/or ET^ 
receptors arc provided. The methods arc effected by con- 
tacting the receptors with one or more of the formulated 
pharmaceutically-acceptable salts of the sulfonamides, pref- 
erably formulated sodium salts of the sulfonamides, prior to, 
simultaneously with, or subsequent to contacting the recep- 
tors with an endothelin peptide. 

Methods for inhibiting binding of an endothelin pept ide to 
an endothelin receptor arc provided. These methods arc 
practiced by contacting the receptor with one or more of the 
formulations of pharmaceutically-acceptable salts of the 
compounds provided herein simultaneously, prior to, or 
subsequent to contacting the receptor with an endothelin 
peptide. 

Methods for treatment of endothelin-mediated disorders, 
including but not limited to, hypertension, asthma, shock, 
ocular hypertension, glaucoma, inadequate retinal perfusion 
and other conditions that are in some manner mediated by an 
endothelin peptide, or for treatment of disorder that involve 
vasoconstriction or that are ameliorated by administration of 
an endothelin antagonist or agonist are provided. 

In particular, methods of treating endothelin-mediated 
disorders by administering effective amounts of formula- 
tions of pharmaceutically-acceptable salts of the 
sulfonamides, prodrugs or other suitable derivatives of the 
sulfonamides are provided. In particular, methods for treat- 
ing endothelin-mediated disorders, including hypertension, 
cardiovascular diseases, cardiac diseases including myocar- 
dial infarction, pulmonary hypertension, erythropoietin- 
mcdiatcd hypertension, respiratory diseases and inflamma- 



tory diseases, including 
ophthalmologic diseases, 
failure, endotoxin shock, 
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asthma, bronchoconstriction, 
gastroenteric diseases, renal 
menstrual disorders, obstetric 
conditions, wounds, anaphylactic shock, hemorrhagic 
shock, and other diseases in which endothelin mediated 
physiological responses are implicated, by administering 
effective amounts of one or more of the formulations of 
pharmaceutically-acceptable salts of the compounds pro- 
vided herein in pharmaceutically acceptable carriers are 
provided. Preferred methods of treatment are methods for 
treatment of hypertension and renal failure. 

More preferred methods of treatment are those in which 
the formulations contain at least one compound that inhibits 
the interaction of endothelin- 1 with ET A receptors at an TC 30 
of less than about 10 pM, and preferably less than about 5 
//M, more preferably less than about 1 //M, even more 
preferably less than 0.1 //M, and most preferably less than 
0.05 ftM Other preferred methods are those in which the 
formulations contain pharmaceutically-acceptable salts of 
one or more compounds that is (are) ET A selective or 
pharmaceutically-acceptable salts of one or more com- 
pounds that is (are) ET B selective. Methods in which the 
compounds are ET A selective are for treatment of disorders, 
such as hypertension; and methods in which the compounds 
are ET B selective are for treatment of disorders, such as 
asthma, that require bronchodilation. 

In practicing the methods, effective amounts of formula- 
tions containing therapeutically effective concentrations of 
pharmaceutically-acceptable salts of the compounds formu- 
lated for oral, intravenous, local and topical application for 
the treatment of hypertension, cardiovascular diseases, car- 
diac diseases, including myocardial infarction, respiratory 
diseases, including asthma, inflammatory diseases, ophthal- 
mologic diseases, gastroenteric diseases, renal failure, 
immunosuppressant-mediated renal vasoconstriction, 
erythropoietin-mediated vasoconstriction, endotoxin shock, 
anaphylactic shock, hemorrhagic shock, pulmonary 
hypertension, and other diseases in which endothelin medi- 
ated physiological responses are implicated are administered 
to an individual exhibiting the symptoms of one or more of 
these disorders. The amounts are effective to ameliorate or 
eliminate one or more symptoms of the disorders. 

Methods for the identification and isolation of endothelin 
receptor subtypes are also provided. In particular, methods 
for detecting, distinguishing and isolating endothelin recep- 
tors using the disclosed compounds are provided. In 
particular, methods are provided for detecting, distinguish- 
ing and isolating endothelin receptors using the compounds 
provided herein. 

In addition, methods for identifying compounds that are 
suitable for use in treating particular diseases based on their 
preferential affinity for a particular endothelin receptor sub- 
type arc also provided. 

Articles of manufacture containing packaging material, a 
formulation provided herein, which is effective for amelio- 
rating the symptoms of an endothelin-mediated disorder, 
antagonizing the effects of endothelin or inhibiting binding 
of an endothelin peptide to an ET receptor, in which the 
formulation contained within the packaging material 
includes a compound that has an IC so of less than about 10 
//M, and a label that indicates that the formulation is used for 
antagonizing the effects of endothelin, treating an 
endothelin-mediated disorder, or inhibiting the binding of an 
endothelin peptide to an ET receptor arc provided. 
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DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Definitions 

Unless defined otherwise, all technical and scientific 
terms used herein have the same meaning as is commonly 
understood by one of skill in the art to which this invention 
belongs. All patents and publications referred to herein are 
incorporated by reference. 

As used herein, endothclin (ET) peptides include peptides 
that have substantially the amino acid sequence of 
endothelin-1, endothelin-2 or endothelin-3 and that act as 
potent endogenous vasoconstrictor peptides. 

As used herein, an endothelin-mediated condition is a 
condition that is caused by abnormal endothelin activity or 
one in which compounds that inhibit endothclin activity 
have therapeutic use. Such diseases include, but are not 
limited to hypertension, cardiovascular disease, asthma, 
inflammatory diseases, ophthalmologic disease, menstrual 
disorders, obstetric conditions, gastroenteric disease, renal 
failure, pulmonary hypertension, endotoxin shock, anaphy- 
lactic shock, or hemorrhagic shock. Endothelin-mediated 
conditions also include conditions that result from therapy 
with agents, such as erythropoietin and 
immunosuppressants, that elevate endothelin levels. 

As used herein an effective amount of a compound for 
treating a particular disease is an amount that is sufficient to 
ameliorate, or in some manner reduce the symptoms asso- 
ciated with the disease. Such amount may be administered 
as a single dosage or may be administered according to a 
regimen, whereby it is effective. The amount may cure the 
disease but, typically, is administered in order to ameliorate 
the symptoms of the disease. Typically, repeated adminis- 
tration is required to achieve the desired amelioration of 
symptoms. 

As used herein, an endothelin agonist is a compound that 
potentiates or exhibits a biological activity associated with 
or possessed by an endothelin peptide. 

As used herein, an endothelin antagonist is a compound, 
such as a drug or an antibody, that inhibits endothelin- 
stimulated vasoconstriction and contraction and other 
endothelin-mediated physiological responses. The antago- 
nist may act by interfering with the interaction of the 
endothelin with an eudothelin-specific receptor or by inter- 
fering with the physiological response to or bioactivity of an 
endothelin isopeptide, such as vasoconstriction. Thus, as 
used herein, an endothclin antagonist interferes with 
endothelin-stimulated vasoconstriction or other response or 
interferes with the interaction of an endothelin with an 
endolhelin-specific receptor, such as ET A receptors, as 
assessed by assays known to those of skill in the art. 

The effectiveness of potential agonists and antagonists 
can be assessed using methods known to those of skill in the 
art. For example, endothelin agonist activity can be identi- 
fied by its ability to stimulate vasoconstriction of isolated rat 
thoracic aorta or portal vein ring segments (Borges el al. (1 
989) "Tissue selectivity of endothelin" Eur. J. Pharmacol 
165: 223-230). Endothelin antagonist activity can be 
assessed by the ability to interfere with c n dot he 1 in-induced 
vasoconstriction. Exemplary assays are set forth in the 
EXAMPLES. As noted above, the preferred IC 50 concen- 
tration ranges are set forth with reference to assays in which 
the test compound is incubated with the ET receptor-bearing 
cells at 4° C. Data presented for assays in which the 
incubation step is performed at the less preferred 24° C. are 
identified. It is understood that for purposes of comparison, 
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these concentrations are somewhat higher than the concen- 
trations determined at 4° C. 

As used herein, the biological activity or bioactivity of 
endothelin includes any activity induced, potentiated or 

5 influenced by endothelin in vivo. It also includes the ability 
to bind to particular receptors and to induce a functional 
response, such as vasoconstriction. It may be assessed by in 
vivo assays or by in vitro assays, such as those exemplified 
herein. The relevant activities include, but are not limited to, 

to vasoconstriction, vasorelaxation and bronchodilation. For 
example, ET^ receptors appear to be expressed in vascular 
endothelial cells and may mediate vasodilation and other 
such responses; whereas ET^ receptors, which are 
e nd ot he lin-1 -specific, occur on smooth muscle and are 

is linked to vasoconstriction Any assay known to those of skill 
in the art to measure or detect such activity may be used to 
assess such activity (see, e.g, Spokes et al. (1989) 7. Car- 
diovanc. Pharmacol 13(Suppl. 5):S191^S192; Spinella et 
al. (1991) Proc, Natl Acad. Sci. USA 88: 7443-7446; 

2U Cardell et al. (1991) Neurochem. Int. 18:571-574); and the 
Examples herein). 

As used herein, bioavailability refers to the rale and extent 
of absorption. Methods for determining bioavailability are 
well known to those of skill in the art. For example, 

25 bioavailability of any of the compounds described herein 
can be determined empirically by administration of the 
compound to an animal, followed by taking blood samples 
over time and measuring the blood concentration of the 
compound. In vivo half life (i 1/2 ) is defined as the time it 

30 takes for the concentration of the compound in the blood to 
be reduced by one-half. Estimations of the area under the 
curve for intravenous administration can be used to estimate 
the area under the curve for oral administration, yielding 
bioavailability data. See, e.g, Milo Gibal (1991) Biophar- 

35 maceutics and Pharmacology, 4th edition (Lea and Sediger). 
As used herein, efficacy refers to the maximal effect that 
can be produced by a compound. Efficacy can be determined 
by methods known to those of skill in the art. For example, 
it can be determined by the properties of the compound and 

40 its receptor-effector system and is reflected in the plateau of 
the concenlralion-eilecl curve. In vivo efficacy refers to 
efficacy which is determined in an animal model. For 
example, in vivo efficacy of the compounds described herein 
can be determined by amelioration of hypoxia-induccd 

45 pulmonary hypertension in rat. In this context, in vivo 
efficacy refers to the ability of a compound to restore an 
elevated pulmonary artery pressure to a normal value. See, 
e.s., DiCarlo el al. (1995) Am. J. Physiol 269:L690-L697. 

5Q As used herein, the IC 50 refers to an amount, concentra- 
tion or dosage of a particular test compound that achieves a 
50% inhibition of a maximal response, such as binding of 
endothelin to tissue receptors, in an assay that measures such 
response. 

55 As used herein, EC S0 refers to a dosage, concentration or 
amount of a particular test compound that elicits a dose- 
dependent response al 50% of maximal expression of a 
particular response that is induced, provoked or potentiated 
by the particular test compound. 

rtn As used herein a sulfonamide that is ET A selective refers 
to sulfonamides that exhibit an IC 50 that is at least about 
10-fold lower with respect to ET A receptors than ET fl 
receptors. 

As used herein, a sulfonamide that is ET B selective refers 
65 to sulfonamides that exhibit an IC 50 that is at least about 1 
0-fold tower with respect to XLT B receptors than ET A recep- 
tors. 
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As used herein, pharmaceutically-acceptable salts, esters, 
hydrates, solvates or other derivatives of the compounds 
include any such salts, esters and other derivatives that may 
be prepared by those of skill in this art using known methods 
for such derivatization and that produce compounds that 
may be administered to animals or humans without substan- 
tial toxic effects and that either are pharmaceutically active 
or are prodrugs. Pharmaceutically-acceptable salts include, 
but are not limited to, salts of alkali metals and alkaline earth 



sition or other mixture. Biological activity, thus, encom- 
passes therapeutic effects and pharmaceutical activity of 
such compounds, compositions and mixtures. 

As used herein, increased stability of a formulation means 
that the percent of active component present in the 
formulation, as determined by assays known to those of skill 
in the art, such as high performance liquid chromatography, 
gas chromatography, and the like, at a given period of lime 
following preparation of the formulation is significantly 



30 



metals, including but not limited to sodium salts, potassium 10 higher than the percent of active component present in 

another formulation at the same period of lime following 
preparation of the formulation. In this case, the former 
formulation is said to possess increased stability relative to 
the tatter formulation. 
15 As used herein, a prodrug is a compound that, upon in 
vivo administration, is metabolized or otherwise converted 
to the biologically, pharmaceutically or therapeutically 
active form of the compound. To produce a prodrug, the 
pharmaceutically active compound is modified such that the 
20 active compound will be regenerated by metabolic pro- 
cesses. The prodrug may be designed to alter the metabolic 
stability or the transport characteristics oT a drug, to mask 
side effects or toxicity, to improve the flavor of a drug or to 
alter other characteristics or properties of a drug. By virtue 
2S of knowledge of pharmacodynamic processes and dnig 
metabolism in vivo, those of skill in this art, once a phar- 
maceutically active compound is known, can design pro- 
drugs of the compound (see, e.g., Nogrady (1985) Medicinal 
Chemistry A Biodwmical Approach, Oxford University 
Press, New York, pages 388-392). For example, succinyl- 
sulfathiazole is a prodrug of 4-amino-N-(2-thiazoyl) 
benzenesulfonamide (sulfathiazole) that exhibits altered 
transport characteristics. 

As used herein, acid isostere means a group that is 
35 significantly ionized at physiological pH. Hxamples of suit- 
able acid isosteres include sulfo, pbosphono, 
alkylsulfonylcarbamoyl, tetrazolyl, arylsulfonylcarbamoyl 
or heteroarylsulfonylcarbamoyl. 

As used herein, halo or halide refers to the halogen atoms; 
F, CI, Br and I. 

As used herein, pseudohalides are compounds that behave 
substantially similar to halides. Such compounds can be 
used in the same manner and treated in the same manner as 
45 halides (X", in which X is a halogen, such as Ol or Br). 
Pseudohalides include, but are not limited to cyanide, 
cyanate, thiocyanate, selenocyanate and azide. 

As used herein, haloalkyl refers to a lowcralkyl radical in 
which one or more of the hydrogen atoms are replaced by 
so halogen including, but not limited to, chloromethyl, 
trifluoromethyl, l-chloro-2-fluoroethyl and the like. 

As used herein, alkyl means an aliphatic hydrocarbon 
group that is a straight or branched chain preferably having 



salts, lithium salts, calcium salts and magnesium salts; 
transition metal salts, such as zinc salts, copper salts and 
aluminum salts; polycationic counter ion salts, such as but 
not limited ammonium and substituted ammonium salts and 
organic amine salts, such as hydroxy alkyl amines and alky- 
la mines; salts of mineral acids, such as but not limited to 
hydrochlorides and sulfates, salts of organic acids, such as 
but not limited acetates, lactates, malates, tartrates, citrates, 
ascorbates, succinates, butyrate, valerate and fumarates. 
Also contemplated herein are the corresponding esters. 

Preferred pharmaceutically-acceptable salts include, but 
are not limited to, N,N'-dibenzylethylenediamine, 
chloroprocainc, choline, ammonia, dicthanolaminc and 
other hydroxy alkylam ines, ethylenediamine, 
N-methylglucamine, procaine, N-benzylphenethylamine, 
l-parachlorobenzyl-2-pyrrolidin-l , -ylmethylbenzimidazole, 
diethyl amine and other alkylamines, piperazine, tris 
(hydroxymethyl)aminomethane, aluminum, calcium, 
lithium, magnesium, potassium, sodium hydrogen 
phosphate, disodium phosphate, sodium, zinc, barium, gold, 
silver and bismuth salts. Sodium salts, particularly the 
sodium salt of each of the compound, are most preferred 
herein. 

As used herein, reference to "sodium salts" refers to salts 
of any sodium compounds in which the counter ion includes 
Na + and can include other ions, such as HP0 4 2 "; reference 
to a "sodium salt" (rather than sodium salts) refers specifi- 
cally to a salt in which Na"*" is the counter ion. 

As used herein, treatment means any manner in which the 
symptoms of a conditions, disorder or disease are amelio- 
rated or otherwise beneficially altered. Treatment also 
encompasses any pharmaceutical use of the compositions 
herein, such as use as contraceptive agents. 

As used herein, amelioration of the symptoms of a par- 
ticular disorder by administration of a particular pharma- 
ceutical composition refers to any lessening, whether per- 
manent or temporary, lasting or transient that can be 
attributed to or associated with administration of the com- 
position. 

As used herein, substantially pure means sufficiently 
homogeneous to appear free of readily detectable impurities 
as determined by standard methods of analysis, such as thin 
layer chromatography (TLC), gel electrophoresis and high 



about 1 to 12 carbon atoms in the chain. Preferred alkyl 

performance liquid chromatography (HPLC), used by those 55 groups are loweralkyl groups which are alkyls containing 1 

of skill in the art to assess such purity, or sufficiently pure to about 6 carbon atoms in the chain. Branched means that 

such that further purification would not detectably alter the one or more loweralkyl groups such as methyl, ethyl or 

physical and chemical properties, such as enzymatic and propyl are attached to a linear alkyl chain. The alkyl group 

biological activities, of the substance. Methods for purifi- may be unsubstituted or independently substituted by one or 

cation of the compounds to produce substantially chemically <-,n more groups, such as, but not limited to: halo, carboxy, 

pure compounds are known to those of skill in the art. A formyl, sulfo, sulfino, carbamoyl, amino and imino. Excm- 



substantially chemically pure compound may, however, be a 
mixture of stereoisomers. In such instances, further purifi- 
cation might increase the specific activity of the compound. 

As used herein, biological activity refers to the in vivo 
activities of a compound or physiological responses that 
result upon in vivo administration of a compound, compo- 



plary alkyl groups include methyl, ethyl, propyl, 
carboxymethyl, carboxyethyl, carboxypropyl, ethanesulfinic 
acid and ethane sulfonic acid. 

As used herein the term lower describes alkyl, alkenyl and 
alkynyl groups containing about 6 carbon atoms or fewer. It 
is also used to describe aryl groups or hctcroaryl groups that 



US 6,248,767 Bl 



17 



18 



contain 6 or fewer atoms in the ring. Loweralkyl, lower 
alkenyl, and lower alkynyl refer to carbon chains having less 
than about 6 carbons. In preferred embodiments of the 
compounds provided herein thai include alkyl, alkenyl, or 
alkynyl portions include loweralkyl, lower alkenyl, and 
lower alkynyl portions. 

As used herein, alkenyl means an aliphatic hydrocarbon 
group containing a carbon-carbon double bond and which 
may be straight or branched chained having from about 2 to 
about 10 carbon atoms in the chain. Preferred alkenyl groups 
have 2 to about 4 carbon atoms in the chain. Branched means 
that one or more loweralkyl or lower alkenyl groups are 
attached to a linear alkenyl chain. The alkenyl group may be 
unsubsLiluted or independently substituted by one or more 
groups, such as halo, carboxy, formyl, sulfo, sulfino, 
carbamoyl, amino and imino. Exemplary alkenyl groups 
include ethenyl, propenyl, ca rboxy ethenyl, 
carboxypropenyl, sulfinoethenyl and sulfonoethenyk 

As used herein, alkynyl means an aliphatic hydrocarbon 
group containing a carbon-carbon triple bond and which 
may be straight or branched having about 2 to 10 carbon 
atoms in the chain. Branched means that one or more 
loweralkyl, alkenyl or alkynyl groups are attached to a linear 
alkynyl chain. An exemplary alkynyl group is ethynyl. 

As used herein, aryl means an aromatic monocyclic or 
multicyclic hydrocarbon ring system containing from 3 to 1 
5 or 1 6 carbon atoms, preferably from 5 to 10, Aryl groups 
include, but are not limited to groups, such as phenyl, 
substituted phenyl, naphthyl, substituted naphthyl, in which 
the substitucnt is loweralkyl, halogen, or lower alkoxy. 
Preferred aryl groups are lower aryl groups that contain less 
than 7 carbons in the ring structure. 

As used herein, the nomenclature alkyl, alkoxy, carbonyl, 
etc. are used as is generally understood by those of skill in 
this an. For example, as used herein alkyl refers to saturated 
carbon chains that contain one or more carbons; the chains 
may be straight or branched or include cyclic portions or be 
cyclic. As used herein, alicyclic refers to aryl groups that are 
cyclic. 

As used herein, cycloalkyl refers to saturated cyclic 
carbon chains; cycloalkenyl and cycloalkynyl refer to cyclic 
carbon chains that include at least one unsaturated double or 
triple bond, respectively. The cyclic portions of the carbon 
chains may include one ring or two or more fused rings. 

As used herein, cycloalkenyl means a non-aromatic 
monocyclic or multicyclic ring system containing a carbon- 
carbon double bond and having about 3 to about 10 carbon 
atoms. Exemplary monocyclic cycloalkenyl rings include 
cyclopenienyl or cyclohexenyl; preferred is eyclohexenyl. 
An exemplary multicyclic cycloalkenyl ring is norbornyle- 
nyl. ITie cycloalkenyl group may be independently substi- 
tuted by one or more halo or alkyl. 

As used herein, "haloalkyl" refers to a loweralkyl radical 
in which one or more of the hydrogen atoms are replaced by 
halogen including, but not limited to, chloromcthyl, 
trifluoromethyl, l-chloro-2-fiuoroethyl and the like. 

As used herein, "haloalkoxy" refers to RO — in which R 
is a haloalkyl group. 

As used herein, "carboxamide" refers to groups of for- 
mula R^CONIL, in which R is selected from alkyl or aryl, 
preferably loweralkyl or lower aryl and p is 0 or I . 

As used herein, "alkylaminocarbonyl" refers to — C(O) 
NIIR in which R is hydrogen, alkyl, preferably loweralkyl or 
aryl, preferably lower aryh 

As used herein "dialkylaminocarbonyl" as used herein 
refers to — C(0)NR'R in which R' and R arc independently 
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selected from alkyl or aryl, preferably loweralkyl or lower- 
aryl; "carboxamide" refers to groups of formula NR'COR. 

As used herein, " alkoxycarbonyl" as used herein refers to 
— C(0)OR in which R is alkyl, preferably loweralkyl or 
aryl, preferably lower aryl. 

As used herein, "alkoxy" and "thioalkoxy" refer to RO — 
and RS — , in which R is alkyl, preferably loweralkyl or aryl, 
preferably lower aryl. 

As used herein, "haloalkoxy" refers to RO — in which R 
is a haloalkyl group. 

As used herein, "aminocarbonyl" refers to — C(0)NH 2 . 

As used herein, cycloalkyl refers to saturated cyclic 
carbon chains; cycloalkyenyl and cycloalkynyl refer to 
cyclic carbon chains that include at least one unsaturated 
triple bond. The cyclic portions of the carbon chains may 
include one ring or two or more fused rings. 

As used herein, alkylenedioxy means an — O-alkyl-O — 
group in which the alkyl group is as previously described. A 
replacement analog of alkylenedioxy means an alkylene- 
dioxy in which one or both of the oxygen atoms is replaced 
by a similar behaving atom or group of atoms such as, S, N, 
NH, Sc. An exemplary replacement alkylenedioxy group is 
ethylene-bis(sulfandiyl). Alkylenetnioxyoxy is 
— S-alkylene-0 — , — O-alkylene-S — and alkylenedithioxy 
is — S-alkylene-S — . 

As used herein, heteroaryl means an aromatic monocyclic 
or fused ring system in which one or more of the carbon 
atoms in the ring system is(are) replaced by an element(s) 
other than carbon, for example nitrogen, oxygen or sulfur. 
Preferred cyclic groups contain one or two ftised rings and 
include from about 3 to about 7 members in each ring. 
Similar to "aryl groups", the heteroaryl groups may be 
unsubstituted or substituted by one or more substituents. 
Exemplary heteroaryl groups include pyrazinyl, pyrazolyl, 
tctra7X>lyl, furanyl, (2- or 3-)thicnyl, (2-,3- or 4-pyridyl, 
imidazoyl, pyrimidinyl, isoxazolyl, thiazolyl, isothiazolyl, 
quinolinyl, indolyl, isoquinolinyl, oxazolyl and -2,1,3- 
oxadiazolyl. Preferred heteroaryl groups include 5 to 
6-membered nitrogen-containing rings, such as pyrimidinyl. 

As used herein, alkoxycarbonyl means an alkyl-O — 
CO — group. Exemplary alkoxycarbonyl groups include 
methoxy- and ethoxycarbonyl. 

As used herein, carbamoyl means — C0NH 2 . As with all 
groups described herein, these groups may be unsubstituted 
or substimted. Substituted carbamoyl includes groups such 
as — OONY 2 Y 3 in which Y 2 and Y 3 arc independently 
hydrogen, alkyl, cyano(loweralkyl), aryalkyl, heteroaralkyl, 
carboxy(lo we r alkyl), carboxy(aryl substituted loweralkyl), 
carboxy(carboxy substituted loweralkyl), carboxy(hydroxy 
substituted loweralkyl), carboxy(heteroaryl substituted 
loweralkyl), carbamoyl(loweralkyl), alkoxycarbonyl 
(loweralkyl) or alkoxycarbonyl(aryl substituted loweralkyl), 
provided that only one of Y 2 and Y 3 may be hydrogen and 
when one of Y 2 and Y 3 is carboxy( loweralkyl), carboxy(aryl 
substituted loweralkyl), carbamoyl(loweralkyl), 
alkoxy carbonyl(loweralkyl) or alkoxycarbonyl(aryl substi- 
tuted loweralkyl) then the other of Y 2 and Y 3 is hydrogen or 
alkyl. Preferred for Y 2 and Y 3 are independently hydrogen, 
alkyl, cyano( loweralkyl), aryalkyl, heteroaralkyl, carboxy 
(loweralkyl), carboxy(aryl substituted loweralkyl) and 
carbamoyl(loweralkyl). 

As used herein, any corresponding N-(4-halo-3-melhyl- 
5-isoxazolyl), N-(4-halo-5-methyl-3-isoxazolyl), N-(3,4- 
dimethyl-5-isoxazolyl), N-(4-halo-5-methyl-3-isoxazolyl), 
N-(4-halo-3-mcthyl-5-isoxazolyl), N-(4,5-dimcthyl-3- 
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isoxazolyl) derivative thereof refers to compounds in which 
Ar 2 is the same as the compound specifically set forth, but 
Ar 1 is N-(4-halo-3methyl-5-isoxazolyl), N-(4-halo-5- 
melhy 1-3- isoxazolyl), N-(3,4-dimethyl-5isoxazolyi), N-(4- 
halo-5-mcthyl-3-isoxazolyl), N-(4-halo-3-mcthyl-5- 
isoxazolyl), or N-(4,5-dimetbyl-3-isoxazolyl) in which halo 
is any halide, preferably CI or Br. 

As used herein, the abbreviations for any protective 
groups, amino acids and other compounds, are, unless 
indicated otherwise, in accord with their common usage, 
recognized abbreviations, or the 1UPAC-IUB Commission 
on Biochemical Nomenclature (sec, (1972) Biochem. 
11:942-944). 

A. Compounds for Use in Formulations for Treating 
Endothelin-mediated Diseases 

In the embodiments described in detail herein, Ar 1 is an 
isoxazole and compounds are represented by the formulae 
II: 

00 




H 
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alkenyl, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, 
aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, C(0)R 35 
and S(0)„R lS in which n is 0-2; R fs is hydrogen, alkyl, 
alkenyl, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, 

5 aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl; R 42 and 
R 15 are unsubstituted or are substituted with one or more 
substituents each selected independently from Z, which is 
hydrogen, halide, pseudohalide, alkyl, alkoxy, alkenyl, 
alkynyl, aryl, heterocycle, aralkyl, aralkoxy, cycloalkvl, 

in cycloalkenyl, cycloalkynyl, OH, CN, C(0)R 1(S , C0 2 R 16 , 
SH, S(0)„R 16 in which n is 0-2, NHOH, NR 2 R ld , N0 2 , N 3 , 
OR 16 , R 12 NC0R a6 and CONR 12 R 16 ; R 16 is hydrogen, alkyl, 
alkenyl, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, 
aralkoxy, cycloalkyl, cycloalkenyl or cycloalkynyl; R J2 , 
which is selected independently from R 42 and Z, is selected 
from hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, 
heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl, 
cycloalkynyl, C(0)R 17 and S(0)„R 17 in which n is 0-2; and 
R 17 is hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, 
heterocycle, aralkyl, aralkoxy, cycloalkyl, cycloalkenyl or 

20 cycloalkynyl; each of R 42 , R 12 , R 15 and R JtS may be further 
substituted with the any of the groups set forth for Z. 

In preferred embodiments herein, R 42 is aryl, such as 
phenyl or alkyl phenyl, hydrogen or loweralkyl. 

Thus, in the compounds provided herein Ar 2 includes 
thienyl, furyl and pyrrolyl, benzofuryl, benzopyrolyl, 
benzothienyl, benzo[b]furyl, benzo[b]thienyl, and indolyl 
(benzo[b]pyrrolyl) and 4-biphenyl, and Ar 1 is preferably 
N-(5-isoxazolyl) or N-(3-isoxazolyl). The sulfonamides are 

3Q N-isoxazolyl sulfonamides and the compounds have for- 
mula III: 



in which R a and R 2 are either (i), (ii) or (iii) as follows: 

(i) R 1 and R 2 are each independently selected from H, 
NH 2 , N0 2 , halide, pseudohalide, alkyl, alkenyl, 
alkynyl, aryl, arylalkyl, heteroaryl, alkoxy, alkylamino, 
alkylthio, alkyloxy, haloalkyl, alkylsufinyl, 
alkylsulfonyl, aryloxy, arylamino, arylihio, arylsufinyl, 
arylsulfonyl, haloalkyl, haloaryl, alkoxycarbonyl, 
alkylcarbonyl, aminocarbonyl, arylcarbonyl, formyl, 
substituted or unsubstituted amido, substituted or 
unsubstituted ureido, in which the alkyl, alkenyl and 
alkynyl portions contain from 1 up to about 14 carbon 
atoms and are either straight or branched chains or 
cyclic, and the aryl portions contain from aboul 4 to 
about 1 6 carbons, except that R 2 is not halide or 
pseudohalide; or, 

(ii) R 1 and R 2 together form — (CH 2 )„, where n is 3 to 6; 
or, 

(iii) R 1 and R 2 together form 1,3-buladienyl, and with the 
above proviso that Ar 2 is not phenyl or naphthyl when 
Ar 1 is N -(5 -isoxazolyl) or N-( 3- isoxazolyl) unless the 
isoxazole is a 4-halo-isoxazolc, a 4-highcr alkyl (C s to 
C 15 )-isoxazole, or the compound is a 
4-biphenylsulfonamide that is unsubstituted at the 2 or 
6 position on the sulfonamide-linked phenyl group. 

In preferred embodiments herein, R 1 and R 2 are each 
selected independently from among alkyl, lower alkenyl, 
lower alkynyl, lower haloalkyl, halide, pseudohalide or H, 
except that R 2 is not halide. 

In certain embodiments described in detail herein, Ar 2 is 
a 4-biphenyl or is a single ring heterocycle, particularly a 
5-membered ring, or is a fused bicyclic or tricyclic hetero- 
cycle that contains one or more, particularly one, heteroatom 
selected from S, O and NR 42 , in the ring, where R 42 contains 
up to about 30 carbon atoms, preferably 1 to 10, more 
preferably 1 to 6 and is selected from hydrogen, alkyl, 



(ill) 
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in which X is S, O or NR Ji in which R" contaias up to about 
30 carbon atoms, preferably 1 to 10, more preferably 1 to 6 
and is selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 
alkylaryl, heterocycle, aralkyl, aralkoxy, cycloalkyl, 

50 cycloalkenyl, cycloalkynyl, C(0)R 1<! and S(0)„R 15 in which 
o is 0—2; R 15 is hydrogen, alkyl, alkenyl, alkynyl, aryl, 
alkylaryl, heterocycle, aralkyl, aralkoxy, cycloalkyl, 
cycloalkenyl, cycloalkynyl; R u and R 35 are uasubstituted or 
are substituted with one or more substituents each selected 

55 independently from Z, which is hydrogen, halide, pseudoha- 
lide; alkyl, alkoxy, alkenyl, alkynyl, aryl, heterocycle, 
aralkyl, aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynvl, 
OH, CN, C(0)R 1G , CO 2 R 10 ? SH, S(0)„R lts in which n is 0-2, 
NHOH, NR 12 R 1G , NO,, N s , OR 36 , R 12 NCOR 1G and 

r,n CONR 32 R 36 ; R 36 is hydrogen, alkyl, alkenyl, alkynyl, aryl, 
alkylaryl, heterocycle, aralkyl, aralkoxy, cycloalkyl, 
cycloalkenyl or cycloalkynyl; R 12 , which is selected inde- 
pendently from R 11 and Z, is selected from hydrogen, alkyl, 
alkenyl, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, 

65 aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, C(0)R 17 
and S(0)„R 17 in which n is 0-2; and R 17 is hydrogen, alkyl, 
alkenyl, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, 
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aralkoxy, cycloalkyl, cycloalkenyl or cycloalkynyl; each of 
R 11 , R 1 **, R 35 and R 36 may be further substituted with the 
any of the groups set forth for Z, and R 31 is preferably 
hydrogen, aryl, such as phenyl or alkyl phenyl, loweralkyl; 
or the compounds arc 4-biphcnylsulfonamidcs in which Ar 3 
is preferably N-(5-isoxazolyl) or N-(3-isoxazolyl. 

Among the embodiments described in detail herein, Ar 2 is 
thienyl, furyl, pyrrolyl or a group that is a derivative or 
analog, as described below, of a thienyl, furyl or pyrrolyl 
group, including benzo[b] derivatives such as a benzo[b] 
thienyl, Ar 1 is N-(5-isoxazolyl) or N-(3-isoxazoly1). Ar 2 has 
the formula IV: 



(IV) 




in which X is O, S or HR 13 , where R 33 is as defined above; 
that can be substituted at any or all positions or is an analog 
or derivative of the groups of formula (IV) in which the 
substituents form fused aromatic, aliphatic or heterocyclic 
rings; and R 8 , R 9 and R 10 are each independently selected as 
follows from (i) or (ii): 

(i) R 8 , R 9 and R JO , which each contain hydrogen or up to 
about 50 carbon atoms, generally up to about 30, more 
generally 20 or fewer, are each independently selected 
from hydrogen, halide, pseudohalide, alkyl, alkoxy, 
alkenyl, alkynyl, aryl, aryloxy, hctcrocyclc, aralkyl, 
aralkoxy, cycloalkyl, cycloalkenyl, cycloalkynyl, OH, 
CN, C(0)R 18 , (OAc)CH=CHR 3a — , C0 2 R 18 , SH, 
(CH^CCOXCH^R 18 , (CH 2 )^CH=CH),(CH 2 )„R 38 , 
(CH 2 ) r C(0)(CH=CH) J (CH 2 ) K R 18 ,(CRJ r (CH=CH) r C 
(0)(CH 2 )„R 38 , (CH 2 ) r NH(CH— CH),<CH 2 ) n R 38 , 
C=N(OH)(CH 2 ),K i8 (CHO r (CH=CH) J NH 
(CH 2 )„R 38 , (CH 2 ) / C(0)NH(CH 2 )> 18 , CXOXCH^NH 
(CH 2 )„R J8 , (CH 2 ) r NH(CH 2 )„R 18 , (CH 2 ) r R 18 , 
S(0) m R 38 in which m is 0-2, s, n and r are each 
independently 0 to 6, preferablv 0-3, HNOH, NR 3S R ig , 
N0 21 N 3 , OR 18 , R 19 NCOR 18 and CONR 19 R 18 , in 
which R 39 is selected from hydrogen, alkyl, alkenyl, 
alkynyl, aryl, alkylaryl, alkoxy, aryloxy, hetcrocycle, 
aralkyl, aralkoxy, cycloalkyl, cycloalkcnyl, 
cycloalkynyl, C^R 20 , S(0)„R 20 in which n is 0-2; 
and R 18 and R 20 are independently selected from 
hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, 
alkylaryl, heterocycle, alkoxy, aryloxy, aralkyl, 
aralkoxy, cycloalkyl, cycloalkenyl or cycloalkynyl; and 
any of the groups set forth for R 8 , R 9 and R 10 are 
unsuhstitutcd or substituted with any substituents set 
forth for Z, which is hydrogen, halide, pseudoahlide, 
alkyl, alkoxy, alkenyl, alkynyl, aryl, aryloxy, 
heterocycle, aralkyl, aralkoxy, cycloalkyl, 
cycloalkenyl, cycloalkynyl, OH, CN, C(0)R 2 , COJl 23 , 
SH, S(0),R 23 in which n is 0-2, NHOH, NR^R 22 , 
N0 2 , N„ OR 21 , R 22 NCOR 23 and CONR 22 R 23 ; R 22 is 
selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 
alkylaryl, heterocycle, aralkyl, alkoxy, aralkoxy, 
cycloalkyl, cycloalkenyl, cycloalkynyl, C(0)R 23 and 
S(0)„R 23 in which n is 0-2; and R 21 and R 23 are 
independently selected from hydrogen, alkyl, alkenyl, 
alkynyl, aryl, alkylaryl, heterocycle, aralkyl, aralkoxy, 
cycloalkyl, cycloalkenyl or cvcloalkynyl, with the pro- 
viso that if R 8 is NR 38 R 39 , OR 38 , R 19 NCOR 38 and 
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CONR 39 R 18 C0 2 R 1S , (CH 2 ) r NH(CH— CH) f 
(CH 2 )„R 38 , (CHJXCH— CH) 4 NH(CH 2 )„R 18 , (CHJ.C 
(0)NH(CH 2 )„R 1S , C(0)(CH s ) r NH(CH 2 )„R /8 , 
(CH 2 ) r NH(CH 2 )„R 38 or (C^)^ 35 and R 38 is an aryl 
group containing 5 or 6 members, then the aryl group 
has at least two substituents, and preferably one sub- 
stituent at the 2-position relative to the linkage to the 
thienyl, furyl or pyrrolyl; 
(ii) any two of R 8 , R 9 and R 30 with the carbon to which 
each is attached form an aryl, aromatic ring, heteroaro- 
matic ring, carbocyclic or heterocyclic ring, which is 
saturated or unsaturated, containing from about 3 to 
about 1 6 members, preferably 3 to about 10 members, 
more preferably 5 to 7 members that is substituted with 
one or more substituents, each substitucnt is indepen- 
dently selected from Z; the other of R 8 , R tf and R lu is 
selected as in (i); and the heteroatoms are NR 13 , O, or 
S, with the proviso that Ar 2 is not 5-halo-3- 
loweralkylbenzo[b]thienyl, 5- halo- 3- 
lowe ra Iky lbe nzotblfury 1, 5 -h alo -3 -lowe ralky lbe nzo[b ] 
pyrrolyl. 

In the embodiments provided herein, the alkyl, alkynyl 
and alkenyl portions of each listed substltuent are straight or 
branched chains, acyclic or cyclic, and preferably have from 
about 1 up to about 10 carbons; in more preferred embodi- 
ments they have from 1-6 carbons. The aryl, alicyclic, 
aromatic rings and heterocyclic groups can have from 3 to 
16, generally, 3-7, more often 5-7 members in the rings, and 
may be single or fused rings. The ring size and carbon chain 
length arc selected up to an amount that the resulting 
molecule binds and retains activity as an endothelin antago- 
nist or agonist, such that the resulting compound inhibits 
binding by 50%, compared to binding in the absence of the 
sulfonamide, of an endothelin peptide to an endothelin 
receptor at a concentration of less than about 100 /iM. 

In preferred embodiments of interest herein, R 9 and R 30 
are hydrogen, halide or methyl, more preferably hydrogen or 
halide, and R 8 is selected from C0 2 R i8 , (CH 2 ) r C(0) 
(CH 2 )„R 38 , (CH 2 ) r (CH— CH^CH^R", C=N(OH) 
(CHJ^R 38 , (CH 2 ) r C(0)(CH=CH) J (CH 2 ) n R iy , (CH 2 ) r 
(CH=CH) r C(0)(CH 2 )„R 38 , (CH 2 ),NH(CH = CH) r 
(CH 2 )„R 38 , (CH 2 ) r (CH=CH),NH(CH 2 )„R 38 , (CH 2 ) f C(0) 
NH(CH 2 )„R , C(0)(CH.) r NH(CH 2 )„R 18 , (CH 2 ) r NH 
(CH 2 )„R Js , (CH 2 ) r R 18 ^ with the proviso that 
if R 8 is CO„R 38 , (CH 2 ) r C(0)NH 
(CH„)„R 38 , C(0)(CH.) r NH(CH 2 )„R ld , (CH 2 ) r C(0)NH 
(CH 2 )„R 18 or (CH 2 ) r R lff and R 18 is phenyl, the phenyl group 
is substituted at least two positions, and preferably, at least 
one of those positions is ortho. 

In the preferred compounds, R 38 is aryl or heteroaryl, 
preferably having 5 or 6 members in the ring, more prefer- 
ably phenyl or pyrimidinyl, most preferably phenyl. 

In the most preferred compounds herein, R 18 is phenyl, 
which is substituted at more than one position, and most 
preferably at least one substituent is at the ortho position, R° 
and R 10 are each hydrogen, halide or loweralkyl, preferably 
hydrogen, and R 8 is C(0)NHR 18 , C(0)CH 2 R re , (CHJR 3 *, 
with the proviso that if R 8 is C(0)NHR 38 , then the phenyl 
group must have at least two substituents, preferably one of 
the substituents is in the ortho position. 

In other preferred embodiments, Ar 2 is a benzo[b]thienyl, 
benzo[b]furyl, or indolyl (benzo[b]pyrrolyl), with the pro- 
viso that the benzene ring is substituted and the substituents 
are other than 5 halo, 3-loweralkyl. Preferred substituents on 
the benzene ring, include, but are not limited to, one or more 
selected from alkyl enedi ox y, particularly -methylenedioxy, 
preferably 3,4-melbylenedioxy, elhylenedioxy, aryl, particu- 
larly phenyl, dimethylaiiiino, diethylamino, benzyl, alkoxy, 
particularly lower alkoxy, such as methoxy and ethoxy, 
halide, and alkyl, preferably loweralkyl. 
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In the preferred compounds herein, R 2 is preferably, 
selected from among alkyl, lower alkenyl, lower alkynyl, 
lower haloalkyl or H; and R 3 is halide or loweralkyl, and 
more preferably, R 3 is bromide or chloride, methyl or ethyl. 
In the most active compounds provided herein, as evidenced 
by in vitro binding assays, R 1 is bromide or chloride. For use 
in vivo R 1 is preferably chloride. 

In most preferred embodiments herein, the formulatioas 
contain sodium salts of the above compounds in which R 8 is 
a phenyl acetyl. Of the compounds described herein, those 
that inhibit or increase an endothelin-mediated activity by 
about 50% at concentrations of less than about 10 are 
preferred. More preferred are those that inhibit or increase 
an endothelin-mediated activity by about 50% at concentra- 
tions of less than about 1 pM, more preferably less than 
about 0.1 ^*M, even more preferably less than about 0.01 ,wM, 
and most preferably less than about 0.001 ^M. It is noted 
that, as described below, the IC 50 concentration determined 
in the in vitro assays is a non-linear function of incubation 
temperature. The preferred values recited herein refer to the 
assays that are performed at 4° C. When the assays are 
performed at 24° C, somewhat higher (see, Table 1) IC 50 
concentrations are observed. Accordingly, the preferred IC 50 
concentrations are about 10-fold higher. 

Also among the most preferred compounds for use in 
methods provided herein, arc those that arc ET A selective, 
i.e., they interact with OT^ receptors at substantially lower 
concentrations (at an IC 50 at least about 10-fold lower, 
preferably 100-fotd lower) than they interact with ET fl 
receptors. In particular, compounds that interact with E'l A 
with an IC 50 of less than about 10 ^uM, preferably less than 
1 /*M, more preferably less than 0.1 ^M, but with ET B with 
an IC 50 of greater than about 10 or compounds that 
interact with ET t with an IC S0 of less than about 10 j«M ? 
preferably less than 1 //M, more preferably less than 0.1 /*M, 
but with ET A with an IC 50 of greater than about 10 /iM are 
preferred. 

Preferred compounds also include compounds that are 
ET B receptor selective or that bind to ET B receptors with an 
IC 50 of less than about 1 «M. ET B selective compounds 
interact with ET B receptors at IC 50 concentrations that are at 
least about 1 0-fold lower than the concentrations at which 
they interact with ET^ receptors. In these compounds, R 2 is 
selected from among alkyl, lower alkenyl, lower alkynyl, 
lower haloalkyl, halide or H; and R 3 is halide or loweralkyl, 
and in preferred embodiments, R 1 is bromide or chloride, 
preferably chloride; R 9 and R 30 are selected independently 
from hydrogen, loweralkyl, preferably methyl or ethyl, or 
halide, and R 8 , which is the substituent at the 5-position (see, 
e.g, formulae 111 and IV), is aryl or a heterocycle, particu- 
larly phenyl and isoxazolyl, which are unsubstituted or 
substituted with Z, which is preferably loweralkyl or halide. 

1. Ar 2 is a Tliiophene, Pyrrole, Furan, Benzo[b]thiophene, 
Indulyl (Bcnzo[b]pyrrole), or Benzo[b]furan 

Among the compounds provided herein are those repre- 
sented by the formula V: 




so 2 — 



-continued 




in which R 3 and R 2 are either (i), (ii) or (iii) as follows: 

(i) R 3 and R 2 are each independently selected from H, 
NH 2 , N0 2 , halide, pseudohalide, alkyl, alkenyl, 
alkynyl, aryl, arylalkyl, heleroaryl, alkoxy, alkylamino, 
alkylthio, haloalkoxy, haloalkyl, alkylsufinyl, 
alkylsulfonyl, aryloxy, arylamino, aryllhio, arylsufinyl, 
arylsulfonyl, aminocarbonyl, arylaminocarbonyl, 
haloalkyl, haloaryl, alkoxycarbonyl, alkylcarbonyl, 
arylcarbotiyl, formyl, substituted or unsubstituted 
amido, substituted or unsubstituted ureido, in which the 
alkyl, alkenyl and alkynyl portions are either straight or 
branched chains that contain from 1 up to about 10 
carbon atoms, and the aryl portions contain from about 
4 to about 14 carbons, except the R 2 is not halide, 
pseudohalide or higher alkyl; or, 

(ii) R 1 and R 2 together form — (CH 2 )„, where n is 3 to 6; 
or, 

(iii) R 3 and R 2 together form 1,3-butadienyl; and 

X is S, O or NR 33 in which R 1 contains up to about 30 
carbon atoms, preferably 1 to 10, more preferably 1 to 
6 and is selected from hydrogen, alkyl, alkenyl, 
alkynyl, aryl, alkylaryl, heterocycle, aralkyl, aralkoxy, 
cycloalkyl, cycloalkenyl, cyeloalkynyl, C(0)R 15 and 
S(0)NR 13 in which n is 0-2; R 35 is hydrogen, alkyl, 
alkenyl, alkynyl, aryl, alkylaryl, heterocycle, aralkyl, 
aralkoxy, cycloalkyl, cycloalkenyl, cyeloalkynyl; R 33 
and R" are unsubstituted or are substituted with one or 
more substituents each selected independently from Z, 
which is hydrogen, halide, pseudoahlide, alkyl, alkoxy, 
alkenyl, alkynyl, aryl, heterocycle, aralkyl, aralkoxy, 
cycloalkyl, cycloalkenyl, cyeloalkynyl, OH, CN, C(0) 
R 3t \ C0 2 R 3G , SH, S(0)„R 1G in which n is 0-2, NHUH, 
NR 12 R , NO,, N 3 , OR 36 , R 12 NCOR 36 and 
CONR 32 R 36 ; R 3 * is hydrogen, alkyl, alkenyl, alkynyl, 
aryl, alkylaryl; heterocycle, aralkyl, aralkoxy, 
cycloalkyl, cycloalkenyl or cyeloalkynyl; R 12 , which is 
selected independently from R 11 and Z, is selected from 
hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, 
heterocycle, aralkyl, aralkoxy, cycloalkyl, 
cycloalkenyl, cycloalkynvl, C(Q)R 37 and S(0)„R 37 in 
which n is 0-2; and R xi is hydrogen, alkyl, alkenyl, 
alkynyl, aryl, alkylaryl, heterocycle, aralkyl, aralkoxy, 
cycloalkyl, cycloalkenyl or cyeloalkynyl; each of R 31 , 
R 12 , R 15 and R i(S may be further substituted with the 
any of the groups set forth for Z, and R 11 is preferably 
hydrogen, aryl, such as phenyl or alkyl phenyl, lower- 
alkyl; and 
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R 8 , R 9 and R 10 which each contain hydrogen or up to 
about 50 carbon atoms, generally up to about 30, more 
generally 20 or fewer, are each independently selected 
as described above, and more preferably from (i) or (ii) 
as follows: 

(i) R 9 and R 10 arc selected from hydrogen, halide, 
pseudohalide, alky], alkoxy, alkenyl, alkynyl, aryl* 
aryloxy, heterocycle, aralkyl, aralkoxy, cycloalkyl, 
cycloalkenyl, cycloalkynyl, OH, CN, G(0)R l8 , (OAC) 
(CH 2 ) r C(0)(CH 2 )„R 38 



3-loweralkylbenzo[b]thienyl, 5-halo-3- 
loweralkylbenzo[b]furyl, 5-halo-3-lnwera1kylben7.o[b] 
pyrrolyL 

In these embodiments, Ar 2 is, thus, represented by the 
formulae (1VA and TVR): 



CH^CHR 18 , CO.R 38 , SH, 
(CH 2 ) r (CH=CH)/CH 2 )„R J 



(CH 2 ) r C(0)(CH— CH), 



(CH 2 )„R 3S , (CH.) r (CH=CH) s C(0)(CH 2 ) K R :i 
(CH 2 ) r NH(CH=CH) t (CH 2 )„R 38 ) C=N(OH)(CH 2 ) r R 18 , 
(CH 2 ) r (CH=CH),NH(CH 2 )„R 18 , (CH.) r C(0)NH 
(CH„)„R 18 , C(0)(CH 2 ) r NH(CH 2 ) il R 18 , (CH 2 ) r NH l 
(CH 2 )„R 38 , (CH 2 ),R 38 , S^^R 38 in which m is 0-2, s, 
n and r are each independently 0 to 6, preferably 0—3, 
HNOH, NR 38 R 39 , N0 2 , N 3 , OR 18 , R 19 NCOR 38 and 
CONR 19 R 18 , in which R 30 is selected from hydrogen, 
alkyl, alkenyl, alkynyl, aryl, alkylaryl, alkoxy, aryloxy, 2 
heterocycle, aralkvl, aralkoxy, cycloalkyl, 
cycloalkenyl, cycloalkynyl, C(0)R 20 , S(0) M R 20 in 
which n is 0-2; and R 38 and R 20 are independently 
selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 
heteroaryl, alkylaryl, heterocycle, alkoxy, aryloxy, 2 
aralkyl, aralkoxy, cycloalkyl, cycloalkenyl or 
cycloalkynyl; 

R u is selected from C(0)R 38 , (OAC)CH~CHR 3W , 
C0 2 R 18 , (CH 2 ) r C(0)(CH 2 ) rt R 18 , (CH 2 ) r (CH=CH) 
(CH 2 )„R 3 *. (CH 2 ) r C(0)(CH=CH)5(CH 2 )„R a8 , (CH 2 ) r 3 
(CH=CH) ( iC(0)(CH 2 )„R 18 , (CH 2 ),NH(CH=CH) f 
(CIU)„R aa , C = N(OII)(CIK) r R 38 , (CII 2 ) r 
(CH=CH),NH(CH 2 )„R 18 , (CH 2 ) r C(0)NH(CH 2 ) n R 18 , 
C(0)(CH 2 ),NH(CH 2 ),,R 18 , (CH 2 ),NH(CH 2 )„R 38 , 
(CH 2 ) r R 1B i in which m is 0-2, s, n and r are each 3 
independently 0 to 6, preferably 0-3, in which R 38 is 
aryl, preferably phenyl, with the proviso that, if R a is 
(CH 2 ) r C(0)NH(CH 2 )„R 18 , QOXCH^HfCH^R 38 , 
(CH 2 ),JW(CH 2 )„R 38 , (CHJ^K 38 , particularly if r is 0 
and/or n is 0, and R 18 is aryl, particularly phenyl, then A 
R 18 must have two or more substituents, with prefer- 
ably al least one ortho substituent; 

where any of the groups set forth for R 8 , R 9 and R 30 arc 
unsubstituted or substituted with any substituents set 
forth for Z, which is hydrogen, halide, pseudoahlide, a 
alkyl, alkoxy, alkenyl, alkynyl, aryl, aryloxy, 
heterocycle, aralkyl, aralkoxy, cycloalkyl, 
cycloalkenyl, cycloalkynyl, OH, CN, C(0)R 21 , C0 2 R 2 , 
SII, S(0)NR 21 in which n is 0-2, N1IOII, NR^R 23 , 
N0 2 , N 3 , OR 23 , R 22 NCOR 21 and CONR 22 R 21 ; R 22 is s 
selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 
alkylaryl, heterocycle, aralkyl, alkoxy, aralkoxy, 
cycloalkyl, cycloalkenyl, cycloalkynyl, C(0)R 23 and 
S(0)NR 2J in which n is 0-2; and R 2i and R 23 are 
independently selected from hydrogen, alkyl, alkenyl, 
alkynyl, aryl, alkylaryl, heterocycle, aralkyl, aralkoxy, 
cycloalkyl, cycloalkenyl or cycloalkynyl; or 

(ii) any two of R 8 , R 9 and R 30 form an aryl, aromatic ring, 
heteroaromatic ring, carbocyclic or heterocyclic ring, 
which is saturated or unsaturated, containing from 
about 3 to about 16 members, preferably 3 to about 10 
members, more preferably 5 to 7 members that is 
substituted with one or more substituents, each sub- 
sliluenl being independently selected from Z; the other 
of R 8 , R 9 and R 10 is selected as from the groups set 
forth for R 9 and R 30 in (i); and the hetero atoms are 
NR", O, or S, with the proviso that Ar 2 is not 5-ha lo- 



ss 




that can be substituted at any or all positions or is an analog 
of compounds of formula (IV) in which the substituents 
form fused aromatic, aliphatic or heterocyclic rings; and in 
which X is NR 11 , O, or S, and R 11 , which is hydrogen or 
contains up to about 30 carbon atoms, preferably 1 to 10, 
more preferably 1 to 6, and is selected as defined above. R 8 , 
R w , R lu are selected as described above. 

In the embodiments provided herein, when R 8 , R 9 and R JO 
are selected as in (i), above, R 8 is preferably selected from 
among (CH.) r C(0)(CH 2 ) n R 36 , (CH 2 ) r NH(CH 2 )„R 18 , 
(ClI 2 ) r NII(CII 2 ) M R 3e , (CH 2 ) r (CIl=CII),(CII 2 )„R 18 , 
(CH,) r C(OXCH=CH) 3 (CH 2 ) fI R 18 , (CH.) / (CH=CH) J C(0) 
(CH~)„R 18 , (CH.) r (CH-=CH) f NH(CH 2 )„R 38 , C=N(OH) 
(CH^ 38 , (CH 2 ) r C(0)NH(CH.) r( R 38 , C(0)(CH.) r NH 
(CH 2 )„R 18 , (CH^NH^H^H^CH^ 38 , (CH 2 ) r C(0) 
NH (CH 2 )„R 18 , (CHJ.NH^HoU* 18 , (CR,)^ 18 , with the 
proviso that if R 8 is (CH 2 ) r C(0)NH(CH 2 )„R 18 , (CH 2 ) r C(0) 
Nil (CIl^ 38 , or (CII^rR 38 , and R 38 is phenyl, the phenyl 
group is substituted at least two positions, and preferably, at 
least one of those positions is ortho. 

In preferred of these compounds, R 1S is aryl or heteroaryl, 
preferably having 5 or 6 members in the ring, more prefer- 
ably phenyl or pyrimidinyl, most preferably phenyl. R 9 and 
R 10 are preferably hydrogen, halide, loweralkyl, or halo 
loweralkyl 

The more preferred compounds provided herein arc com- 
pounds in which the alkyl, alkynyl and alkenyl portions are 
straight or branched chains, acyclic or cyclic, and have from 
about 1 up to about 10 carbons; in certain of the more 
preferred embodiments they have from 1-6 carbons, and 
they can have fewer than 6 carbons. The aryl, homocyclic 
and heterocyclic groups can have from 3 to 16, generally, 
3-7, more often 5-7 members in the rings, and may be single 
or fused rings. The ring size and carbon chain length are 
selected such that the resulting molecule exhibits activity as 
an endothelin antagonist or agonist as evidenced by in vitro 
or in vivo tests, particularly the tests exemplified herein. 

In any of the above preferred embodiments: R 3 and R 2 are 
preferably selected independently from alkyl, lower alkenyl, 
lower alkynyl, lower hatoalkyl, halide, pseudohalide and H, 
except that R 2 is not halide or pseudohalide, and in preferred 
embodiments is also not higher alkyl. 

In preferred embodiments: X is S, O, NR Ji in which R J3 
is aryl, hydrogen, or loweralkyl, preferably, a substituted or 
unsubstituted aryl, particularly phenyl, preferably unsubsti- 
tuted or substituted with loweralkyl or halogen hydrogen or 
loweralkyl; R 1 is hydrogen, halide, pseudohalide, loweralkyl 
or lower haloalkyl, most preferably halide; R 2 is hydrogen, 
loweralkyl or lower haloalkyl. 

The aryl groups are unsubstituted or is substituted with 
groups such as alkyl, alkoxy, alkoxyalkyl, halogen, 
alkylenedioxy, particularly methylene dioxy, amino, nitro 
and other such groups, 'ITie alkyl substituents are preferably 
loweralkyl, more preferably containing 1-3 carbons. 
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In more preferred embodiments, two of R 9 and R 10 are 
hydrogen, halide or toweralkyl and RD is C(0)NIIR J8 or 
C(0)CH2R 18 in which R 38 is a phenyl group that is substi- 
tuted at least two positions, most preferably at least one 
substituent at the ortho position and also 3,4 or 4,5 alky- 
lenedioxy substituents. In more preferred of these embodi- 
ments X is S. 

In all embodiments, R 1 is preferably halide, H, CH 3 or 
C 2 H 5 , and R 2 is H, CH V C,H 5 , C 2 F, or CF V In yet more 
preferred embodiments, R 1 preferably Br, O or CH 3 ; R 2 is 
H, CH 3 , CjHs, or CF 3 . 

In other embodiments two of R 8 , R 9 and R 10 form a ring 
so that At 2 is benzo[b]thienyl, benzo[b]furyl, or indolyl, 
with the proviso that there is one or more substiluents and 
they are other than 5-halo and 3-loweralkyl, and the other of 
R 8 , R 9 and R 10 is selected from aryl, (CH 2 ),R 18 , C(0)R 18 , 
CG 2 R 18 , NR J8 R 39 , SII, S(0)NR 18 in which n Is 0-2, 
HNOH, NO s , N 3 , OR 18 , R 19 NCOR 18 and CONR iP R J8 . Ar 2 
may be further substituted with any of the groups set forth 
for R 8 , R s and R 10 , and are preferably selected from among 
alkyl, alkoxy, alkoxyalkyl, aryl, alkylaryl, aminoalkyl, 
arylamino, aryl -substituted amino, and NR 11 . 

In embodiments in which ET n antagonists are desired, it 
is preferred that R 8 and R 10 are II or loweralkyl and R 9 
includes heterocyclic or aromatic ring of preferably from 3 
to 14, more preferably, 5 to 7, members in the ring. In 
particular, if X is S, R 8 and R a0 are H or loweralkyl, and R 9 „ 
includes an aryl group, particularly a substituted phenyl, 
such as a 2-loweralkyl substituent. The aryl portion is 
substituted with groups such as alkyl, alkoxy, alkoxyalkyl, 
halogen, alkylenedioxy, particularly methylenedioxy, 
amino, nitro and other such groups. The alkyl substitucnts 
are preferably loweralkyl, more preferably containing 1-3 
carbons. 

If X is KR JJ , then R JJ is aryl, particularly unsubstiluled 
phenyl or substituted phenyl, such as isopropylphenyl. 

Oilier preferred compounds, which are ET„ active, are 
those in which Ar 2 has formula IVB in which R 9 is aryl or 
Z-substitutcd aryl, particularly phenyl, and Z is loweralkyl 
or loweralkoxy. 

In all embodiments of all of the compounds herein R 1 is 
preferably halide or loweralkyl, most preferably Br, and the 
compounds are, with reference to formulae IV, 2- or 
3-sulfonamides, particularly thiophene sulfonamides. In cer- 
tain embodiments provided herein, Ar 2 is a benzo[b]thienyl, 
bcn7.o[b]furyl or indolyl (bcnzo[b]pyiTolyl) group and the 
compounds provided herein are preferably benzo[b]thienyl-, 
benzo[b]furylor indolylsulfonamides. Benzo[b]thiophene, 
benzo[b]furyl and indolyl 2- or 3-sulfonamides are among 
the compounds preferred herein. The beuzo[b]thiophene, 
benzo[b]furyl and indolyl 2- or 3-sulfonamides provided 
herein are selected with the proviso that the benzene group 
has at least one substituent and that substituent is other than 
5-halo and 3Ioweralkyl. 

Compounds of particular interest include salts, particu- 
larly sodium salts, of formula III in which Ar 2 is a phenyl-, 
benzolhienyl, benzofuryl or indolyl [benzupyrrolyl] group 
or in which Ar 2 is a substituted 
phenylaminocarbonylthienyl, substituted 
phcnylaminncarbonylfuryl, substituted aminncarbnnylpyr- 
rolyl group in which there are at least two substituents or Ar 2 
is phenylacetylthiophene, phenylacetylfuran, or 
phenylacetylpyrrole, is an acetoxystyryltbiophene, acetoxy- 
slyrylfuran or acetoxyslyrylpyrrole. 

The most preferred compounds provided herein are the 
salts of the compounds that have an IC 50 for ET A receptors 
in the assays exemplified herein lass than 0.1 //M, more 



preferably less than 0.01 ^M, and more preferably less than 
0.001 (see, e.g, Table 1 for representative experimental 
results), when measured at 4° C, as described in the 
Examples. When measured at 24° C, the IC 50 concentra- 
tions are somewhat higher (2- to 10-fold; see, Table 1 for 
some comparative values). 

Among the preferred compounds of interest herein are the 
salts of those in which Ar 2 has formula VI: 



in which M is (CH-0 m C(O)(CH-) r , (CH 2 ) m C(0)NH(CH.) r , 
(CH 2 ) m (CH=CH)(CH 2 )„ (CH 2 ) m C(0)(CH 2 ) J NH(CH 2 ), 
(CH 2 ) rn (CH=CH)(CH 2 ) r , C-NCOHXCH^ (CH 2 )„C(0) 
(CH-CH^NHCCH,),. CH(OH)(CH„) r , CH(CH 3 )C(0) 
(CH 2 ) r , CH(CH 3 )C(0)(CH 2 ) m (CH=-CH)(CH 2 ) r (CH 2 ) r , 
(CH 2 ) r O, C(0)0, in which m,s and r are each independently 
0 to 6, preferably 0 to 3, more preferably M is (CH 2 )„,C(0) 
(CH 2 )„ (CH 2 ) m C(0)NH(CH 2 )„ (CH 2 ), /( (CH=CH)(CH 2 ) f , 
(CH 2 ) m C(0)(CH 2 XNH(CH 2 ) r , (CH 2 ) m (CH=CH)(CH 2 ) r , 

c^ncoiixcii^, ai(onxai 2 ) r , (cii^, (ai^o, c(C) 

O; 

R 31 , R 32 , R 33 , R 34 and R 35 are each independently 
selected from (i) or (ii) as follows: 

(i) R 3 \ R 32 , R 33 , R 34 and R 35 are each independently 
selected from among H, OH, NHR 38 , CONR 38 R 3S> , 
N0 2 , cyano, halide, pscudo-halidc, alkyl, alkenyl, 
alkynyl, aryl, arylalkyl, hctcroaryl, alkoxy, 
alkylamino, alkylthio, haloalkyl, alkylsulfinyl, 
alkylsulfonyl, alkoxycarbonyl, alkylcarbonyl, 
alkenylthio, alkenylamino, alkenyloxy, alkenyl 
sulfinyl, alkenylsulfonyl, alkoxycarbonyl, 
arylaminocarbonyl, alkylamino carbonyl, 
aminocarbonyl, (alky l-aminocarbonyl)a Iky 1, 
carboxyl, carboxy alkyl, carboxyalkenyl, 
alkyisulfonylaminoalkyl, cyanoalkyl, acetyl, 
acctoxyalkyl, hydroxyalky 1, alkyoxyalkoxy, 
hydroxyalkyl, (acetoxy)alkoxy, (hydroxy)alkoxy 
and formyl; or 

(ii) at least two of R 3 \ R 32 , R 3 \ R 34 and R 35 , which 
substitute adjacent carbons on the ring, together form 
alkvlenedioxy, alkylenethioxyoxy or alkylene- 
dithioxy (i.e. — O— <CIl 2 )„— O— , — S— (CII 2 ),— 
O — , — S—(CH 2 )„ — S— , where n is 1 to 4, prefer- 
ably 1 or 2,) which is unsubstituted or substituted by 
replacing one or more hydrogens with halide, 
loweralkyl, loweralkoxy or halo loweralkyl, and the 
others of R 3 \ R 32 , R 33 | R 34 and R 35 are selected as 
in (i); and 

and R 39 are each independently selected from 
hydrogen, alkyl, alkenyl, alkynyl, aryl, haloalkyl 
alkylaryl, heterocycle, arylalkyl, arylalkoxy, alkoxy, 
aryloxy, cycloalkyl, cycloalkenyl and cycloalkynyl, 
and is preferably hydrogen, loweralkyl, loweralkoxy 
and lowerhaloalkyl, with the proviso that when M is 
(CH 2 ) m C(0)NH(CH 2 ) r , then at least two of R 3 \ R 32 , 
R 33 , R 34 and R 3 * are not hydrogen. 



R 3 
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M is most preferably selected from 



Y^V" Y 



and O 
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-continued 



Y 



and 



In general, however, in all of these compounds in which 
At 2 has formula V or VI or in which R 8 includes an aryl 
group, regardless of the selection of M, it is preferred that 
the aryl substituent have more than one substiruent or at least 
one substitueut in the ortlio position. Aryl is preferably 
phenyl that is preferably substituted at the ortho position 
and, more preferably at least one additional position, par- 
ticularly 4 and 6, or adjacent positions, such as 3,4 or 4,5 
when the subsliluenls are linked to form an alkylenedioxy 
(or analog thereof in which one or both oxygens is(are) 
replaced with S. 

In all compounds, at least one of R 33 and R 35 is other than 
hydrogen. 

In more preferred compounds, M is 0(0)0-1-2, C(0)NH, 
— CH=CH— , CH 2 CH 2 C(0)(CH) 2 , CH 2 CHC<0)CH 2 , and 
most preferably has formula VII: 




in which W is CH 2 or NH. 

M is even more preferably selected from among: 



Y^Y" Y 




in which R' 10 is preferably hydrogen, alkyl, alkoxy, 
alkoxyalkyl, haloalkyl, and more preferably loweralkyl, 
loweralkoxy, or halo loweralkyl, and is more preferably 
hydrogen or loweralkyl, particularly methyl or ethyl, and is 
most preferably hydrogen. 
M is most preferably: 



Y" Y" Y 

O , O and O 



In preferred compounds R 31 , R 32 , R 33 , R 34 and R 35 are 
selected from (i) or (ii): 

(i) R 31 , R 32 , R 33 , R 34 and R M are each independently 
selected from loweralkyl, haloloweralkyl, phenyl, 
alkoxy, lo we r alky Isulfony la mi no lower alkyl, 
cyanolowcralky], acetyl, Inwcralkoxycarhony], cyano, 

30 OH, acetoxyloweralkyl, hydroxy loweralkyl, acetoxy 
loweralkoxy or loweralkoxycarbonyl; or 

(ii) R 32 and R 33 or R 33 and R 34 form alkylene dioxy, 
preferably methylenedioxy, and the others of R 31 , R 32 , 
R 33 R 34 and R 35 a selected as in (i). 

35 in preferred embodiments, R 31 , R 33 , R 35 are other then 
hydrogen and are preferably loweralkyl or lower alkoxy, or 
R 31 or R 35 is other than hydrogen, preferably loweralkyl or 
lower alkoxy, and R 32 and R 33 or R 33 and R 34 form 
methylenedioxy. 

40 It is understood that for the formulations herein, 
derivatives, including pharmaceutically acceptable acids, 
esters, salts and prodrugs of these compounds arc preferred. 
Preferred for use herein for preparing the formulations are 
sodium salts, particularly the sodium salt in which Na* is the 

45 counter ion. In all embodiments, preferred substituents also 
can be determined by reference to Table 1, which sets forth 
exemplary compounds. Preferred compounds are those of 
Table 1 that have the highest activities, and preferred sub- 
stituents arc those on the compounds with the highest 
activities. 



TABLE 1 



COMPOUND 


ET A ("M)* 




N-(4-bromoO-mcthyl-5-Lsoxazolyl)-5-bromothio- 


0.314 


2.26 


phene-2-sul Fonam ide 






N-(4-bro mo-3-me t h yl- 5-is oxazoly l)-5- (2 1 hien y l)thio- 


5.1 


0.363 


p he ne-2- sul fona m ide 






N-(4-bromo-3-mcthyl-5-isoxazolyl)-3-phcnoxythio- 


0.103 


3.46 


|ihene-2-su1fnnamide 






N-(3,4-dime(hyl-5-isoxazolyl)benzofuran-2-su]fona- 


5.22 


38.4 


mide 






N-(3,4-dimethyl-5-Uoxazolyl)£uran-2-sulfonamide 


3.33 




N-(4-bro mt>-3- mel h yl-5-Uoxa zoly 1) Cli ra n- 2- kli lfona - 


0.857 


2.43 


sulfonamide 






N-(4-bromo-3-mcthyl-5-uioxazolyl)turan-2-sult"ona- 


0.75 


88.1 
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TABLE 1-continued 



COMPOUND 


ET A ^M)* 




N-(4-bromo-3-mcthyl-5-isoxazolyl)-2,5- 


0.46 


36.5 


d irne th yl fu ran - 3- sulfonamide 






N-(4-bromo-3-methyl-5-isoxazolyl)-5-(phenthio)furan- 


5.0 


7.0 


2-sulfonnmide 






N-(4-Bromo-3-mcthyl-5-isoxozolyl)-l-(phcnyl)pyno]c- 


18.3 


8.7 


2-5u)fonamidc 






N-(4-TSroiiDO-3-mcthyl-5-isoxn7.olyl)-1-(4'- 


11.4 


0.166 


isopmpylphenyl)pyrrr>le-2-sul fona nude 






N-(4-Bromo-3-mt;lhyl-5-isoxHZolyl)-3-(4'- 


0.838 


0.211 


is op ropy Iphen yl)pyrro le-3-su 1 fonamid e 






(4-bromo-3-me[hyI-5-isoxazoJyl)-3-(4'- 


9.17 


7.84 


b ipheny l)pyrro le-2-sul fo nam id e 






N-(4-bromo-3-methyl-5-isoxazolyl)2-tbiophenesulfon- 


0.095 ± 0.07 


27.7 ± 15.0 


amide 






N-(4-bromo-5-rnethyl-3-isoxazo!yl)thiophene-2-sul- 


U.211 


27.3 


t'onamidc 






N-(4-bromo-3-methyi-5-t50xazolyl)thiophcnc-3-sul- 


0.135 


23.4 


fonamidc 






5-(3-isoxa7.olyl)-N-(3-oiethyl-5-isr>Ta7Lnlyl)-2-thio- 


5.6 


6.7 


phenesul fona nude 






N-(4-Bromo-3-methyl-5-isoxazolyl)-5-(2-pyridyl)thio- 


3.84 


2.70 


phene-2-sulfonamide 






N-(4-Bromo-3-methyl-5-isoxazolyl)-4,5-dibromothio- 


0.281 


2.58 


phene-2-sulfonamide 






N-(4- Bromo -3 - methy 1-5 - isoxazol y l)-5 -chloro- 3- 


0.96 


1.63 


methylbenzo[b]thiophene-2-sulfonnmide 






N-(4-Bromo-3-mcthyJ-5-i30xazolyl)-5-(4- 


0.311 


2.57 


chlorobcnzamidomcthyl)thiophcnc-2-ault'onatnidc 






N-(4-Bromo-3-methyl-5-isoxazoIy))-4- 


0.383 


— 


hcn7£ncKulfony1thio(ihcnc-2-sulfonafiiIdc 






4-bronio-5-chlnro-N-(4-Bronm-3-mcthyl-5- 


0.359 


2.67 


isuxHzu ly l)-i hiup h taie-2-si 1 1 fona mid e 






N-(4-Bromo-3-methyl-5-isoxazolyl)-2 ) 5-dimethylthio- 


0.0956 


7.8 


phene-3-sulfonamide 






N-(4-Bromo-3-methyl-5-isoxazolyl)-4,5-dichlorothio- 


-0.45 


-4.9 


phene-2-sulfonamide 






N-(4-Bromo-3-methyl-5-isoxozolyl)-4-bromo-2,5- 


-0.28 


10.4 


d ic bio roth iop hene - 3-su Ifonamtde 






N-(4-Bromo-3-mcthyl-5-isoxazoly0-2,5-dicblorothio- 


-0.39 


2.62 


p he dc-3-su1 fona m idc 






N-(4-Bromo-3-methyl-5-isoxazolyl)-5-{3-[l-mcthyl-5- 


-6.7 


-0.36 


(trifluoromethyl)jiyra/oly1]}thiophene-2-Rul fona m idc 






N-(4-Bromo-3-melhyl-5-bioxazo]yl)-5- 


0.570 


0.333 


benzenesulfonyhhiophene-2-sulfonarnide 






N-(4-bromo-3-methyl-5-isoxazolyl)-2- 


0.0208 


98.1 


(ca rbome thoxy)thiop he ne-3-sul fo nam ide 






N-p^-dunethyl-S-isoxazolyl-S-phenyllhiophen^-suI- 


2.55 


1.29 


fonamide 






N-(4-bromo-3-methyl-5-isoxnzolyl)-2-(N- 


0.0054 


18.8 



p he nyla m inocaibony l)t hiophc nc-3-sui fo namidc 
N-(4-bro mo-5 - methyl- 3-isoxazol y 1 )-2-(N- — 
p he nylam inocaibony l)thiophc nc-3-sul fo namide 

N-(4-'chtoro-3-niethyl-5-isoxa7.olyl)-2-(N- — 
phenylan)inocarbonvl)thiopheiie-3-sutfaiiaiiitde 

N- (3,4-d ime Ihy 1- 5- Uoxa tol y 1)- 2-(iw rb uxy l)l hiophe nts- 2. 64 

3-sulfonamide 

N-(4-chJoro-3-methyl-5-isoxazolyl))-2- 
(carbomethox>')th iop he ne-3-su Ifo namide 

N-(3,4-dimethyl-5-isoxazolyl>2-(N- 0.01 82 

phenylaminocarbonyl)thiophene-3-&ulfonomide 

N-(3,4-dimet hy 1 - 5 - isoxazol yi)- 2-(coibomethoxy)th io- U .36 7 

phcnc-3-sulfonamidc 

N-(4-Bromo-3-methyl-5-isoxazolyl)-2-(carboxyl)thio- -0.6 
phene-3-sul fonam ide 

N-(4-Bi nmo-3- nicthyl-5-isoxa7.oly l)-2-[N-(4- 0.002 

melhoxyphtjnyl)aminot;arbonyl]lhiophene-3-stilfona- 

mide 

N-(4-Bromo-3-methyl-5-isoxazolyl)-2-[N-(3- 0.003 
methoxyp hen yl)ami no carbonyl]thi op hene-3- sulfona- 
mide 

N-(4- Bromo -3- methyl-5 -isoxazol y l)-2 - [ N- (2- 0.0116 

methoxyp hen yl)aminocarbonyl]thiop hene -3-sulfona- 

midc 

N-(4-Bromo-3-mcthyl-5-isoxazolyl)-2-(N- 0.013 
benzylaminocarbonyl)thiophene-3-sulfonamidc 

N-(4-Brnmo-3-mcthyl-5-isoxa*olyl)-2-[N-(4- 0.0016 
etli yip hca yl)a miooca ibo nyl}t hiophc lie- 3-sul fona mide 



-67 
2.12 

5.86 

13.2 

12.7 
0.849 
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TABLE 1-continued 



COMPOUND 



ET A (uM) 1 * 



N-(4-Bromo-3-methyl-5-isoxazolyO-2-(N-(4- 
biphenyl)aminocarbonyl]thiophene-3-sulfonamide 
N- (3,4-dime thy I - 5 - isoxazol y I)- 3-methoxyth iophe ne-2- 
sulfonamide 

N-(4-bromo-3-mcthyl-5-isoxazolyl)-5-(4- 
cthylphcnyl)thiophcnc-2-sulfonamidc 
N-(4-bTomo-3-mctli yl-5-isoxa7.oly1)-3-phenylthio- 
phcnc-2-sulfonaoifdc 

N-(4-bro mo-3-me I h y I- 5-isoxa zol y l)-4-phen y khio- 
p he ne-2 -sulfonamide 

N-(3,4-diinethyl- 5- isoxazol yl)be nzo[b Jthiophe ne-2 - 
sulfonamide 

N-(4-bromo-3-methyl-5~isoxazolyl)-2-phenylthio- 
p he ne-3 -sulfonamide 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-(N- 
phcnyIaminocarbonyl)thiophcnc-3-suIfonamidc 
N-(4~bromo-3-mcthyl-5-isoxazolyl)-5-bcnzylthio- 
phcnc -2 -sulfonamide 

N-(4-diloro-3- methy 1-5- tsoxa7;o}yl)-2-ca rboxy th !o- 

p henc-3 -sulf oua mide 

N-(4-bromo-3-methyl-5-LsoxazolyJ)-5-(4'- 

isopropylphenyl))thiophene-2-su]fonamide 

N-(4-biomo-3-methyl-5-isoxazolyl)-4-(4'- 

isopropylphenyl))ihiophene-2-su]fonamide 

N-(4-bTomo-3-methyl-5-isoxazolyl)-5-(4'- 

propylphenyQ)thiophene-2-suifonamide 

N~(4-bromo-3-mc th yl - 5-isoxozoly l)-2-[- (4-toluly I- 

ami«ocarbonyl]thiophcnc- 3- sulfonamide 

N-(4-bromo-3-mcthyl-5-isoxazolyl)-2-[N-(4- 

iRnpropylphcnyl)amtrncarbnny1]tl)iojihene-3-su!fnnFi- 

m ide 

N-(4-bromo-3-metfiyl-5-Uoxazolyl)-2-(4-l- 

bucylphenyl)aminocarbonylthiophene-3-sulfonamide 

N-(4-bromo-3-methyl-5-isoxazolyl)-2-(4- 

butylphenyl)aminocarbonylthiophene-3-sulfonamide 

N-(4-bromo-3-methyI-5-isoxazoIyl)-2-rN-(4-sec- 

butylphenyl)aminocarbonyl]thiophene-3-sulfonamide 

N-(3,4-dimethyl-5-isoxazolyl)-2-methylbenzo[b}thiD- 

phcnc-3-aulfonamidc 

N-(4-biomo-3-methyl-5-isoxazolyl)-2- 

mcthylbcnzo[b]thiophcnc-3-sulfonamidc 

N-(4-bronio-3-niethyl-5-isoxa7.olyl)-2- 

elhylbt;nzo[b]lhiupht;ne-3-iiiilfunamiiJe 

N~(4-bromo-3- me th yl- 5-isoxazol y l)-2- n- 

benzy lbenzo[ b]thiop hene- 3-sul fonamide 

N-(4-bro mo-3- me th yl- 5-isoxazoly l)-2- 

buty Ibenzof b "|th iophene- 3-sulf onamide 

N-(4-bromo-3-methyl-5-isoxazolyl)-2-i- 

propylbenzo[b]thiophene*3-3ulfonamide 

N-(4-bromo-3-mcthyt-5-isoxazolyl)-2-n- 

propylbcnzo[b]chiophcnc-3-sult'onamidc 

N-(4-bromo-3-methyl-5-isoxazolyl)-2-(4- 

ethylben7.yl)bcn7,o[bJthiophcnc-3-su1fbnaniidc 

N-(4-bromo-3-mcthyi-5-isoxazolyl)-2-[3,4- 

(melhylenedioxy)bt;iizyl]bt;nzotb]lbiophene-3-!itilftJn- 

amide 

N-(4-bro mo-3- me thyl- 5-isoxazol yl)-2-(3 ,4,5 - 
trimeihoxybenzyl)-benzofb1-ihiophene-3-sulfoiiamide 
N-(4-bromo-3-methyl-5-isoxazolyl)-2-ethyl-5- 
methy lbenzo[b]th iophe ne - 3- su lfonamide 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[(3,4-methy- 
lcncdioxy)bcnzyl]bcnzo[b]thiophcnc-3-sulfonamidc 
N-{4-bromo-3-mcthyl-5-isoxazolyl)-2-C3,4-dimcthoxy- 
ben7y1)ben7o[b]thiophene-3-sulfnnaiinide 
N-(4-bronio-3-iiiethyl-.S-isoxa7o1yl)-5-(licn7-o[b]thien- 
2- y 1) lhiophene-2-su ICo namitle 
N-(4-bro mo-3- methyl - 5-tsoxazoly l)-2- (4- 
methyoxybenzyl)benzo[b]lhiophene-3-sulfonamide 
N-(4-^bro mo-3- me th yl- 5 -isoxazoly l)-2-(2- 
methyoxybenzyl)benzo[b]thiophene-3-sulfonaniide 
N-(3,4 -dime thy 1 - 5- isoxazoly 1)- 2-(4- 
chlorobenzyl)benzo[b]thiophene-3-sulfonamide 
N-(4-chloro-3-mcthyl-5-iaoxazolyl)-2-(4- 
dimcthylaminobcnzyl)bcnzo[bJ:hiophcnc-3-su lfona- 
mide 

N-(4-ch1oro-3-methyf-5-isoxa7.olyl)-2- 
etliylbeuzo[b]&i ran- 3- sulfonamide 



0.0376 
2.S 
3.23 
0.0547 
0.224 
7.22 



1.6 
5.5 
5.6 
<0.01 •* 
<0.01 

0.031** 

0.044** 

-0.008** 

U.167 

0.0486 

0.00f)7 

0.0182 

0.0226 

0.005 
0.03* 
0.024 
0.0 74 : 
0.048" 

0.0015 x 0.0014 
0.D074 * 0.0011* 



0.912 
45.5 

0.0855 
11.1 

I. 17 

II. 3 



0.3 
1.3 
0.51 
1.67'* 
1.13** 

2.82** 
2.84** 
1.76** 

16.6 

3.5 

5.13 

-1 

-3 

5.7 
10.7* 
7.95 
16.6 1 
1.1* 

0.324 ± 0.78 
0.939 ± 0.262 T 



0.033* 


1.2* 


1.89 ± 0.431* 


54.3 * 2.6* 


0.011 ± 0.005* 


O.D36 ± 0.095* 


0.021 ± 0.017' 


2,94 * 1.32 1 


16* 


0.80* 


0.051* 


3.5* 


0.19* 


2.2* 


0.21 r 


4.7* 


0.041* 


1.3* 


0.014 


0.477 


0.1 5 T 


22* 
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TABLE 1 -continued 



COMPOUND 



N-(4-chloro-3-methyl-5-isosazolyl)-2rphenylben- 0.932" 
zo[b]thiophene sulfonamide 

N-(4-chloro-3-methyl-5-isoxazolyl)-6-methoxy-2- -2 c,Tt 

[3,4-(nrcthylenedioxy)benzyl]benzo[b]thiophene-3- 

sulfonamide 

N-(4-ch]oro-5-mcthyl-3-isoxazolyl)-2-[3,4-(mcthyl- 0.0055 T 
cncdioxy)hcTi?:y o[b Jt h inph c nc-3-sul fon a mi dc 

N-(4-chloro-3-metliyl-5-i'soxa7.olyl)-2- 0.631 
methoxyt:Hrbonyllhiuphene-3-siilfoiuimult; 

N-(4-bromo-3-methyl-5-isoxazolyl)-4-(4- 0.962* 
propylphenyl)thiophene-2-sulfonamide 

N-(4-biorao'-3-methyl-5-isoxazolyl)-3- 0.0801* 
(phe ny lthio)thiophe ne-2 -su I fo nam ide 

N-(3,4-dimelhyl-5-isoxazolyl))-3- 0.163 
(phenylaminocarbonyl)thiophene-2 -sulfonamide 

N-(4-ch]oro-3-mcthyl-5-isoxazolyl)-2-[C4-tolyl)amino- 0.00116 

ca jbony 1 jfhiophe nc-3-sul fo namidc 0.0 1 05 1 

N-(4-biomo-3-methyl-5-isoxazolyl)-5-{4- 8.69 

methoxypheny1)thinphene-2-sulfonam»de 26.3* 

N-(4-biomo-3-methyl-5-isoxazo!yl)-5-{3- 3.26 

melhoxyphe nyl)i hiop he ne-2 -sut fonamide 23 .4* 

N-(4-bionio-3- me th yl - 5-isoxazoly 1)-S- (3-thien yl)th io- 4.49 
phe ne-2- sulfonamide 

N-(4-biomo-3-methyl-5-isoxazolyl)-3-methylthio- 0.651 
phene-2- sulfonamide 

N-C4-biomo-3-methyl-5-isoxazoiyl)-3-(phenethyl)thio- 0.16 

phcnc-2-sul fonamide 0.676* 

N-(4-bromo-3-mcthyl-5-isoxazolyl)-4-(phcncthyl)thio- 6.64 
phcnc-2-sulfonamidc 

N-(3,4-diniethyl-5-isoxa7olyl>2-[(4-riiethylphenyl)- 0.00336 
miiinoraibonyl]th iophe ne-3-sulfonamlde 

N-(4-biomo-3-melhy!-5-i!iuxazolyl)-2,5-tiimelhyl-4- 1.40 
p he n ylth iophe ne-3-su 1 fonamide 

N-(4-'bromo-3-methyt-5-isoxazolyl)-2- 0.188 

[(methyl)phenylaminocarbooyl]thiophene-3-sulfona- 

mide 

N-(4-bromo-3-methyl-5-isoxazolyl)-2-(a- 0-337 
hydroxybenzyl)thiophene-3-5UlfoD0mide 

N-(4-bromo-5-mcthy!-3-isoxazoly l)-5-(4- 7. 10 

methylphcnyl)thiophene-2-sulfonamide 15.8 r 

N-(4-bromo-3-melhyl-5-isoxazolyl)-5-phcnylthio- 3.53 

phene-2-sulfonamide 3rt.rt T 

N-(4-brorao-3-melhyl-5-isoxazolyl)-S-[4- 6.39 

(trifluoromethyl)phenyl]thiophene-2-sulfonamide 6.31 r 

N,N'-b is{ 3-1 (4-bromo- 3- methy 1- 5- 0.0692 

Uoxazolyl)aminosulfbnyl)thien-2-yl} urea 0.295" 

N-(4-bromo-3-rnethyl-5-isoxazolyl>2- 0.J 60 

(hydroxymethyl )th iophe ne-3-sul fonamide 1 .55* 

N-(4-bromo-3-methyl-5-isoxazolyl)-5-(2- 3.46 

tormyiphcnyt)thiophcnc-3-sulfonamidc 12.33 * 

N,N'-bis{3-[3,4-dimcthyl-5- 1.01 * 1.03 

Uoxazolyl)aminosulfonyl]thicn-2-yl}ureo 2.7* 

N<3/l-dmiethyl-5-isoxa7.o1y1))-2-[(3- 0.21 4 

oiethoxyanilino)niethyl]thiophcne-3-siilfonamide 0.933* 

N-(4-biomo-3-melhyl'-5-isoxazulyl)-5-(3- 0.537 

aminophenyl)thiophene-2-sulfonamide 1 .44* 

N-(4-bTomo-3-melhyl-5-isoxazolyl)-5-[3,5- 0.794 

bis(triflouromethyl)phenyllthiophene-2-sulfonamide 5.9* 

N-(4-bromo-3-methyl-5-isoxazolyl)-5-(3 > 3- 1.12 

dimethylbutyTi-l-yl)thiophene-2-sulfonamide 7.24* 

N-(4-biomo-3-methyl-5-isoxazoIyt)-5-(2- 0.381 
mcthoxyphcnyl)thiophcnc-2- sulfonamide 

N- (4-biomo-3- me th y l-5-isoxazoly l)-5- (2-toly l)thio- 0 .432 
phene-2-sulfmiamide 

N-(4-bromo-3-niethyl-5-isoxa7.olyl)-2-[(3- 0.062* 

c« ibox ypheny l)«minoc-H rbony 1 }-l biop hene- 3 -si ilfona - 

mide 

N-(4-bromo-3-methyl-5-isoxazolyl)-2-[2- 0.21 r 
caiboyxylphenyl)aminocarbonyl}-thiophene-3- sulfon- 
amide 

N-(4-bTomo-3- methyl -5-isoxazoly l)-2- 0.84* 
(d minocarbon yl)th iop henc - 3-su Ifo n amide 

N-(4-bromo-3-mcthyl-5-isoxazoiyl)-2-[(5- 0.97* 

dimcthylamino-l-naphthyl)sulfonyl- 

am inocarb ony l]th iophe nc-3-su lfon amide 

N-(4-bromrv3-nicthyl-5-isoxa7.olyl)-5-(5-niethyl-2- 17 T 
t h ieny l)thio phe ne-2 -su I fo nam ide 



46.8* 

2.39 

0.364 r 

53.2 
0.435* 
3.68* 

>100 

2.93 

14' 
0.363 

2.4t 
0.776 

4.7* 
0.380 

7.15 

10.77 
37.2* 
3.97 

11.3 

-100 

16.0 

9.37 

0.3593 

0.25' 

0.417 

2.4* 
0.0835 

.282* 

0.290 

1.19* 
44.1 

0.52'J 
1.28 ± 0.71* 
3.7 ± 2.7 

5.9* 

5.34 

7.7* 

1.07 
2.63* 

12,0 
i5.5* 

24,0 
35.5* 
1.097 

0.313 

>100 T 

20* 

>100* 

3.y* 

0,21 T 
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COMPOUND ET A (^M)* ET B (^M)» 

N-(4-bromo3-methyl-5-isoxazolyl)-2-r(3,4- 0.017* 9.8* 

methylenediox> r phenyl)aminocarbonyl]lliiopbene-3- 

sulf on amide 

N-(4-bromo-3-methyl-5-Lsoxazolyl)-2-[(3,4- U.UU73 1 6.1) T 

incthylcncdioxy)phcnoxycarbony)Jlhiophcnc-3-sultb- 

namidc 

N-(4-hiomo-3-mcthyl-5-isoxn7/ilyt)-3-E(3,4- 0.50* 79" 

mcthvlcncdiox> - )i)hcnyl]thiOjihcne-2-sulfonanndc 

N-(4-'bromo-3-mclhyl-5-iiioxazolyl)-3-[(3,4- 8.1* 3.2* 

methylenedioxy)benzyl]thi°phene-2-sulfonamide 

N-(4^bromo-3-methyl-5-isoxazolyl)-3-benzylthio- 1.6* 39* 

phene-2-sulfonamide 

N-(4-bromo-3-methyt-5-iBoxazolyl)-S-(3-tolyl)thio- 15 r 4.2* 

pheiie-2- sulfonamide 

N-(4-bromo-3-metfayl-5-isoxazolyl)-2-[(3,4- 0.27* 7.7* 

mcthvlcncdioxy)bcnzyl]thiophcnc-3-5ulfonamidc 

N-(4^bromo-3-mcthyl-5-isoxazolyl)-2-l(3,4 2.0 1 15 1 

mcthvlcQcdioxy)bcnzoyl]thiophcnc->sulfonamidc 

N-(4-bromo-^-mctliy)-5-isoxa7.oly1)-2-t(2- 0.013" 38* 

bydroxyphetwl)aminoca rboiiyl]thiophene-3-sulfona- 

mide 

N-^-dimenthyl-S-isoxazoly])-!-^- 6.1 T >~50" 

(methyleoedioxy)phenoxycarbonyl]Lhiophene-3-sul- 

fonamide 

N-(4-biomo-3-methyl-5-isoxazolyl)-5-(5-ethylthien-2- 24* 7.7* 

yl)tmophene-2- sulfonamide 

N-(4-bromo-3-mcthyl-5-isoxazolyl)-2-[(3 > 4- O.OWT 37* 

mcthy lcncdioxy)bc nzo yl jaminocaibony l]t biophcnc-3- 

sulfonamidc 

N-(4-chloro-.Vnictliyl-5-!sr)xa7.o1yl)-2-[3,4- 0.0065* 7.4* 

(nietby 1c ncd ioxy)phenoxycarho ny 1 JtViiophene^-sul- 
funiimide 

N-(4-bromo-3-methyl-5-isoxazolyl)-5-(l- 29* 5.6* 

pentynyl)thiophene-2-sulfonainide 

N-(4-chIoro-3-mcthyl-5-Uoxa2olyl)-5-(5-ethyllhicn-2- 12* 0.71* 

yJ)thiophene-2-sulfonamide 

N-(4-bromo-3-methyl-5-isoxazolyl)-2-[(3,4- 0.0091* 5.5* 

methytcnedioxy)phenylacelyl]thiophene-3-sulfona- 

midc 

N-(4-bromo-3-mcthyl-5-isoxazolyl)-2-t3,4- 0.087* 5.9 T 

(urcthylcncdio3cy)phcnoxycarbonylamino]thiophcnc- 

3 -sulfonamide 

N-(4-bri>mo-3-inelhyl-."-isoxaiolyl)-2-[(2-chloro-3,4- 13* 0.76* 

methylenedioxy)phenoxyinethyl]thiophene-3-sulfona- 

mide 

N-(4-bromo-3-meihyl-5-tsoxazolyl)-2-[trans-(3,4- 0.14* 1.4* 

methylenediox>*)cinnamyl]thiophene-3-su]fonamide 

N<4-bromo-3-methyl-5-isoxazo]yl)-5-(l-naphthyl)- 14* 1.4* 

th iop hene - 2- su 1 fo nam ide 

N-(4-bromo-3-mcthyl-5-isoxazolyl)-5-(3- 26 T 4.5* 

nitrophcnvlJthiophcnc-2-sullbnamidc 

N-(4-bromo-3-methyl-5-isoxazolyl)-2-[(3,4- 0.57* 1.3* 

niethylencdioxy)jihenyIurcIdo]thiophcnc-3-sulfonB- 

mide 

N-(4-chloro-3-melhyl-5-isoxiiiolyl)-2-[(3,4- 0.021* 6.5* 

(metbyleradioxy)phenylacetylJhk>phene-3-sulfona- 

midc 

N-(4-bromo-3-methyl-5-isoxazolyl)-5-(4- >100 * 17* 

meihyoxycattoonylphenyl)thiophene-2- sulfonamide 

N-(4-biomo-3-methyl-5-Lsoxazolyl)-5-(4- >100* 31* 

corboxyphenyl)tbiophene-2-sulFonamide 

N-(4-bromo-3-mcthyl-5-isoxazolyl)-5-(4- 28 r 8.6 r 

tolyl)aminocaibonyl)thiophcnc-2-suU'onarnidc 

N-(4-bromo-3-incthyl-. i i-i.srixftm1yl)-5-(2- 32* 7.5* 

methyfura ny l)th iopheue-2-sulfona m idc 

N-(4^chloro-3-methyl-5-Lsoxfizulyl)-2-[3,4- .42* 12* 

(met h y le ned ioxy)benzy ioxycarbo nyljthiop he ne-3-sul- 

fonamide 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2-(3,4- .23* 6.2* 

me thy I e ned ioxyphenyl)let hox yea rbonyl- 3 -sulfona- 
mide 

N-(4-cbloro-3-methyl-5-isoxazolyl)-2-{[4-(3 ! 4- 20* >~10U* 

mcthylcncdioxybcnzyl)pipcrazin-l-yl]carbonyI}thio- 

p he nc-3-sul tbnamidc 

N-(4-chloro-3-melhyl-5-isoxazolyl)-2-aminothio' 14 T 6.2 T 

phene-3-sulfonamide 

N-(4-broiiio-3-iiicthyl-5-Uoxazolyl)-5- 12" 9.0* 
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COMPOUND ET A 0*M)* ET B (jtM)* 

(benzytoxymeihyl)ihiophene-2-sulfonamide 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-{l-cyano-l- 2.1* 27* 

[(3.4-methylcoedioxy)phenyl]acetyl}thiophene-3-6ul- 

fonamide 

N<4-biomo-3-mcthyl-5-isoxazolyl)-2-[(3,4- 0.21 9.2 1 

mcthvlenedioxy)phcncthyl]thiophcnc-3-5uIfonamidc 

N-(4-chloro-3-methyl-5-isoxa7.oly1)-2-[(3- 1.4 T 60* 

diniethyfainiim)phenoxycarhonyl]thioi)hcnc-3-sulfon- 

Hmide 

N-(4-bromo-3-methyl-54soxazolyl)-l -methyl indole-2- 77* -100* 

sulfonamide 

N-(4-ch!oro-3-methyl-5-LsoxozolyI-2- 0,44 T 34* 

(cyclohexyIoxycaibonyl)thiophene-3-6uIfonamide 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[p^hydroxy(3,4- 0.053* 16* 

methylerredioxy)phenylethyl]thiophene-3-sulfonn- 

midc 

N-(4-bromo-3-mcthyl-5-isoxazolyl)-2-carboxyl-l- 0.59' 104 r 

methvtidolc-3-sulfonamidc 

N-(4-'cliIorr>-3-niet1iyl-.S-isoxa7olyl)-2-[(4- 1.37 T — - 

oxacyclohexyi)ox yea rbo ny IJthiop bene- 3-su lfo ua mide 

N-2-[3,4-(methylenedioxy)pheny(aceiyl]thiophene-3- 1.8* 32.5* 

sulfonamide 

N-(4-chloro-3-methyl-5-isoxazolyl)-{2-{3,4- (methyl- — — 

enedioxy)pheny]lacelyl}truophene-3-sii]fonamide 

oxime 

N-(4-chIoro-3-methy(-5-isoxazolyl)-2-[(4- 31.3* 14.7* 

tolylJaminocait)onyl>l-mcthylindolc-3-sulfonamidc 

N-(4-chloro-3-mcthyl-5-Lsoxazo)yl)-2-[(4- 0.023" 15* 

mcthox>'phcnaxv)caibonylJhiophcnc-3-5ulfonamidc 

N-(4-liromo-3-nietliyl-. i ;-isoxa7.oJyl)-1-[3 > 4-(niethyl- 5.29 T 18.6* 

cnedinxy)ben7.y1]indo1e-2-su1fnnamlde 

N-(4-brumo-3-melhylo-isuxa*ulyl)-2-[(4- 122* 9.7* 

methylphenaxy)caibonyl]thiophenc-3- sulfonamide 

N-(4<:h]oro-3-methyl-5-Uoxazoly])-2-[(4-methoxy- 0.043' 10.1* 

phenvl)acelyl]thiophene-3-sulfonamide 

N-(4-'biomo-3-inelhyl-5-isoxazolyl)-3-f(4- 1.64* 22.8* 

methylphenoxy)methyl]thiophene-2-sulfonamide 

N-(4-bromo-3-methyl-5-isoxazoly!)-2-[(4- 1.2* 15* 

mcthylphcnoxy)mcthyl]thiophcnc-3-sultonamidc 

N-(4-'biomo-3-mcthyl-5-isoxazo]yl)-3-(4-mcthyl-tran5- 0.94' 0.66 1 

styry l)th iophcne-2-su lfo nam ide 

N-(4-bromo-3-meHiyl-.' : i-isnxa7.nIyl)-3-(4-nietliyl- 0.347' 9.4* 

phene Ihy 1) I hiophe ne-2-s 1 1 1 fona inide 

N-(4-bromo-3-methyl-5-isoxazolyl)-2-[(4-methyl- 0.198* 9.13* 

pbenvl)acetyl]thiophene-3- sulfonamide 

N-(4-'bromo-3-methyl-5-isoxazolyl)-2-[(3- 0.030* 19. 1* 

methoxyphenyl)acetyl)thiophene-3- sulfonamide 

N-(4-bromo-3- methyl- 5-isoxazolyl)-3-(4-methyl- 6.1* 2.09* 

phenethyl)-5-(4-tolyl)thtophene-2-8ulfonamide 

N-(4-bromo-3-mcthyl-5-i50xazoiyI)-3-(4- 4.69* 1.56* 

mcthylbcnzyli>5-(4-tolyl)thiophcnc-2-5ulfonamidc 

N-(4-bromo-3-mcthyl-5-Uoxazolyl)-3-(4-methyl-trans- 6.9 T 1.58* 

styryl)-5-(4-tnlyl)thioplK(ie-2-sulfonaniidc 

N-(4-chloro-3-niethyI-5-isoxazolyl)-2-[p, fl-(ethylene- 0.128' 2.09* 

dioxy)-3,4-(inelhylenedioxy)phcneihylJhiuphcne-3- 

sulfonamide 

N-(4-chJoro-3-methyl-5-LSOxazolyl)-2-[p-(dimethyl- 20.9* -100* 

a mino)-3,4-(methy le ned ioxy)p he ne thy]thiophene-3- 

sulfonamide 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-{a-hydroxy- 2.5 s54 30* 

[3,4-(methylenedioxy)phenyi]acetyi}thiophene-3-sul- 

fonamidc 

N-(4-chloro->methyl-5-iaoxazolyl)-2-[(5-mcthyl-3- 0.056 : 92 T 

isnxa7n 1 y l)a m in oca rbo ny Ijthiop hen e- 3-sul fo na m ide 

N-(4-bronio-3-metliyl-5-!Rnxa7.olyl)-2-[(3-hydmxyl-r>- O.Ofirt* 81 .3* 

p y rid aiin y I)a m inocw rbon y 1 ]lhiuphene- 3-s u 1 fo na m ide 

N-(4-chloro-3-methyl-5-isoxazoIyl)2-{[2-acetyl-4,5- 0.010' 31.6* 

(met h y lened ioxy)p hen yl ]aminocarbonyl }t biophene-3- 

sulfonamide 

N-(4-bromo-3-methy!-5-isoxazolyl)-3-{p,4- 0.513' 9.6* 

(meth vie ned ioxy)phenoxy]m ethyl} thiop he ne-2-sulfo- 

namide 

N-(4-bromo-3-mcthyl-5-isoxazolyl)-2-[(4- 0.26 f 0.413 r 

mcthYlXcinnamyl)]thiophcnc-3-sultbnamidc 

N-(4^chloro-3-mcthyl-5-Uoxazolyl)-2-[(4,5- 0.55 T — 

diniethoxy-2-methoxycarbo(iyiphenyl)aininocar- 

bonylJthiopheue-3-sulfoiiamtde 
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COMPOUND 



N-(4-chloro-3-methyl-5-isoxazolyl)-2- r (2-methyl- O.J3 r — 

1 3,4- thiadiazol-5-yi)aminocaroonyl]thiophene-3-sul- 

fonamide 

N-(4-chJoro-3-methyi-5-isoxozolyl)2-{[4,5-dLmethoxy- 3.80* — 

2,4,5-dimcthoxy-2-mcthoxycar- 

bonyl)phenyl]phcnylaminocarbonyl}thiopbenc-3-suJ- 

fnnamlde 

N-(4-chloro-3-met1iyl-5-isoxn7.nly1) 2-{[2-carhoxyl- 1.43* — 

4 J 5-(melhylcnet(ioxy)phenylJdininotrarbonyl}lhio- 

phene-3 -sulfonamide 

N-^bromo-S-methyl-S-isoxazoIyl)^-^- 0.23<f 18"* 

(methylenedioxy)phenethyl[thiophene-2-su]fonamide 

N-(4-bromo-3-methyl-5-i80xazalyV)-3-[3 ( 4- 0.218* 10"* 

(methylenediox>)-tran8-&tyryl]thiophene-2-sulfona- 

mide 

N-(4-bromo-3-mcthyl-5-isoxazo]y])-2-[(4-mcthyi)- 0.106^ 40.1 

phenelhylJthiophene-3-sulfonamide 

N-(3,4-dimcthyl-5-L5oxazolyI>2-{[2-acctyl-4,5- 0.032 r — 

(nicth y I c ncd ioxy)p hen yl ]a m i itoca i bo n yl }t h ioph e nc-3- 

sulfonamide 

N-(4-chloro-3-meihyl-5-isoxazolyl)-2-[4-methoxy-2- 0.027* 0.14 t 

methylphenyl)aminocarbonyl]thiophene-3-sulfona- 

mide 

N-(4-ch]oro-3-methy!-5-isoxazolyl)-2-[{2-cyano-4,5- 0.0039* 12.2 T 

dimethoxyphenyl)aminocarbonyl]thiophene-3-sulfon- 

omide 

N-(3,4-dimcthyl-5-isoxazolyl>2-(4-tolylacctylphcnyl)- .0027* 29.2* 

thiophcnc-3-sulibnamidc 

N-(3 ( 4-dimcthyl-5-isoxazolyl)-2-[3,4-(mcthylcnc- 0.0273 T 12.2 T 

dioxy)phcnvlaccty1J:hio|)licnc-3-sulfoiiamide 

N-(4-ch1orfi-3-nict!iyl-5-lsoxa7.oly1)-2-[(2,4- 0.158* fi3.1 

tlimcLhoxyphenyl)amimx:Hrlx)nyl]lhiuphen(;-3-jinirun- 

amide 

N-(4-ch]oro-3-methyl-5-isoxazolyl)-2-[(3-meihyl-6- 0.023^ 43.7* 

pyridyJ)aminocarbonyl)thiophene-3-su]fonamide 

N-(4-cWoro-3-methyl-5-isoxazolyr)-2-f2-hydroxy-4- .006* — 

methylphenyl)aminocarbonyl]thiophene-3-sulfona- 

mide 

N-(4-ch]oro-3-mcthyl-5-i30xazolyl)-2-{[2-cyano-4,S- 0.0034* 40.4 t 

(methylencdioxy)phenylJaminocarbonyl}thiophene-3- 

sulfonamide 

N-(4-cliloro-.Vniettiyl-5-;soxazo1yl)-2-[2-iiiethyl-4,.S- 0.0030* 355* 

(mclhylcnt;dioxy)phenylHmiRotwrbuDyl]ihiophent:-3- 

sulfonamide 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-(2- 0.011* 61 f 

carboxamido-4,5-dimethoxyphenylamino- 

ca rbon y l)thiophe ne-3 -sulf o namide 

N-(3,4-dirnethyl-5-uiOxazolyl)-2-(2,4- 0.0027 1 " 17.4*" 

dimethylphenylncetyl)thiopbene-3-sulfonamide 

N-(4-chloro-3-mcthyl-5-i50xazolyl)-2-(2,4-dimclhyl- 0.0004* 4,«* 

phcny)acctyl)ihiophcnc-3-sult"onamidc 

N-(4-bromo-3-methyl-5-isoxazolyl)-2-(2,4- 0.0008*" 3,6* 

dtnielliylplienylBcetyl)thiophene-3-Ru)fooanilde 

N-(4-cHloro-3-niethyl-5-isoxazolyl)-2-[3,4- 0.0073 T 9.2* 

(mel h y lencd ioxy)]pheny la rni noca rbon yl -3-1 hio 

phencsulfonamide 

N-(4-ch]oro-3-methyl-5-isoxazolyl)-2-[2-methyl-4,5- 0.0032* 9* 

(methylenediox>0phenylacetylltrriopheneO-sulfona- 

mide 

N-(4-ch]oro-3-methyl-5-isoxozolyl)-2-[3,4- 0.0045* 25.7* 

(methylenedioxy)-6-(2-ncetoxyethyl)phenylamino- 

carbonyl)thiophcnc-3-sulfonamidc 

N-(4-ch]oro-3-methyl-5-isoxazolyl)-2-[3,4- 0.0056* 16.8* 

(methylenedioxy)-6-(2-hydroxycthy1)phenyl- 

aniinocaibonyl]thiophci)c-.Vsu1fonaiii!de 

N-(4-chloro-3-methyl-5-isoxHzolyl)-2-(3,5H]imeihyt- 0.045* 17.7* 

pbenvlacetyl)thiophene-3-sulfonamide 

N-(4-*chloro-3-meihyl-5-isoxazolyl)-2-(2,5- 0.007* 18 T 

d ime th yl phe ny lace t y])th iophe ne-3-su I fo namide 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-r2- 0.0068* 19.8* 

me tha nesu 1 fo ny laminomethy l)-4 ,5- 
(methyIenedioxy)phenylaminocarbonyl]thiophene-3- 
sulfonamide 

N-(4-chloro-3-mclhyl-5-isoxazolyl)-2-[2-cyanomcthyl- 0.0038 ' 25* 

4^-(rncihylencdioxy)-6-cyanomcthyl]- 

phenyla m i nncarhon vl-3-thiophencsul fona in ide 

N-(4-cliloro-3-methyl-5-isoxazolyl)-2-[2-hyroxypioyl- 0.0073* 8.3* 
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COMPOUND 



ET B 0*1)' 





~6*~ 


-o.r** 




~o.2"** 


-1 .5 T »* 


-0.02^ • 


-18* 


-0.01^ « 


-18* 


-0.3'** 


-0.7' 


0.009" 


13.8 T 


0,794* 


6,49* 


0.0619* 


S.90 T 


0.0795 1 


3.24* 


0.0967^ 


4.14 


0.1006* 


4.30 1 " 


0.180* 


2.97* 


0.166* 


2.97* 


0.346"" 


7.45* 


0.308" 


4.48 T 


28.1 f 


60.6* 


0.00544 


3.74* 


n nrmi mj* 

U.ULHJi oy 


12 5* 


6.33 1 


8.82' 


0.550" 


52. ft* 


0.324" 


55. IT 


0.832" 


21.2* 


0.302* 


31% @ 100^ 


0.334* 




1.32 » 


56.3* 


1.71 r 


59.1* 


0.184 


43.9* 


0.0873 


8.48* 


0.218 


28.3* 


U.160 


6.11* 


0.00 328 T 


34.3 T 



4 ,5- (me l hy le tied ioxy)p be n ylaminocarbo ny l"|thio- 
p he ne -3 -sulfonamide 

N-(4-bromo-3-melhyl-5-isoxnzolyl)-3-[2-methyl-4 r 5- 

(meth y le ned iox>0cin namyljth iop he ne-2-su I fo nn mide 

N-(4-bromo-3-mcthyl-5-isox6zo)yl)-3-[2-mcthyl-4,5- 

(mcthylcncdioxy)phenethyl]ihiophene-2-sulfoi]amidc 

N-(4-hTomo-3-methyl-5-isoxa7o)y1)-3-{[2-prr>pyl-4,5- 

(nwtIiyler»cdioxy)phenoxy]niethyI}tliiophene-2-sul- 

fon»midc 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3 > 4- 

(methylenedioxy)-6-(2-aceIaxyethoxy)]phenylainLno- 

carbonyl]thiophene-3-sulfonamide 

N-(4-chloro-3-methyl-5-isoxazolyI)-2-[3,4- 

(methylenedioxy)-6-(2-hydroxyeihoxy)phenyl- 

nminocorb ony I Jh iophe ne - 3-su Ifonamide 

N-(4-chloro->mcthyl-5-isoxazolyl)-2-[2-cyano-4,5- 

(mcthylcncdioxy)phenylac«tyl)thiophcne-3-sulfona- 

midc 

N-(4-chloro-3-mcthyl-5-iKOxa7.olyl)-2-{2- 
[(ditiiethylamino)carbonylniethyl]-4,5-(niethyleiie- 
d iox y)p hen ylaminoca rbony I } t hi op hene-3 -sul fonamide 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2-methyl-4,5- 
(meth vie nedioxy)phenyl hydroxyim ino]thiop hene-3 - 
sulfonamide 

N-(4-bromo-3-methyl-5-isoxazolyl)-2-[2-rnethyl-4,5- 
(methylenedioxy)phenethyl]ihiophene-3-sulfonamide 
N-(4-bromo-3-mcthyl-5-isoxazolyl)-3-[2- 
(hydroxymcthyl)-4 t 5-{mcthylcncdioxy)cLnnaniyl]thLO- 
p he ne -2 -sul fonamide 

N-(4-bronio-3-nictIiyl-5-isoxa?;olyl)-.V{2-[(tetrahydm- 
4 H-p yra n-2- ytrol) me th y 1 ]-4,5 - 

(mcl h y le ncd iox y)t:in nam y I ) I h iophenc-2- su I fonn mid e 

N-(4-bromo-3-methyl-5-isoxazolyl)-3-(2 ) 4- 

dimelhylphenethyl)thiophene-2-sulfonamide 

N-(4-bromo-3-methyl-5-tsoxazolyl)-3-(2,4- 

dimethylcinnamyl)tmophene-2-6u!fonamide 

N-(4-bromo-3-methyl-5-isoxnzolyl)-2-(2 > 4- 

d imethyl cinna my 1) thiophe ne-3 -sul f onn m ide 

N-(4~bromo-3-mcthyl-5-isoxazolyl)-3-[(2,4- 

dimethylphcnoxy)mcthylJthiophcnc-2-sulfonamidc 

N-(4-biomo-3-mcthy!-5-isoxazolyl)-2-[(2,4- 

d i n tetl) yl ph e nnxy ) meth yl]tb inphe n e- 3-su 1 fo n an 1 ide 

N-(4-trh!uro-3-melhyl-5-biox«zolyl)-5- 

(phenylaminocarbonyl)thiophene-2-sulfonamide 

N-(4-chJoro-3-methyl-5-isoxazoIyl)-2-[p-acetoxy-2- 

methyl-4,5-(methylenedioxy)styrylJhiophene-3-sul- 

fon amide 

N-(4-cbJoro-3-methyl-5-isoxazolyl>-2-[ (2,3,4- 

trimethoxy-6-cyanoJphenylaminocarbonylJhiophene- 

3-sulfonamidc 

N-(4-ch!oro-3-mcthyl-5-i30xazolyl)-2-[2- 

(cyano)phcn yl ]bcnzo[ b ]th iophe ne- 3-sulfonamidc 

N-(4-chloro-3-niethyl-5-isoxazolyl)-2-[3,4-(inethyl- 

enedioxy)phenyl]benzo[b]thiopheue-3-sii!fonamide 

N-(4-biomo-3-meihyl-5-isoxaiolyl)-3-(2-(olyl)thiu- 

phene-2-sulfonamide 

N-(4-biomo-3-methyl-5-isoxazolyl)-3-(3-tolyl)thio- 
p he nc-2-sul fonamide 

N-(4-bromo-3-methyl-5-isoxazolyl)-3-(2-tolyI)thio- 

phene-2-sulfonamide 

N-(4~bromo-3-methyl-5-isoxazolyl)-3-(3- 

mcthoxyphcnyl)ihiophcnc-2-suUbnamidc 

N-(4-bro mo-3- methyl -5-isoxazoly l)-3-(3- 

methoxyp hen yl)Lhiophene-2-«ul fonamide 

N-(4-brorno-3-methy)-5-isoxa7,o1y1)-.V(2- 

melhoxyphenyl)thiuphene-2-sulfon»midt; 

N-(4-bromo-3-methyl-5-isoxazolyl)-3-(4- 

ethylphenyl)thiophene-2-sulfonamide 

N-(4-bromo-3-meihy!-5-Uoxazolyl)-3-(4- 

p ropy lp hen y 0 th iop hene-2-sulfonam ide 

N-(4-bromo-3-methyl-5-isoxazolyl)-3-(4-iso- 

propy lp hen y 0 th iop he ne-2 -su I fo nomid e 

N- (4-bro mo-3- mc th yl - 5 -isoxazol y 1 )-3- (4- 

butylphcnyl)thi op he nc-2-sul fonamide 

N-(3,4-dimethyl-5-isoxazolyl)-2-[2-methyl-4,5- 

(nwtliylencdioxy)pheriylacctylJhiojThene-3-fiulfona- 

mide 
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TABLE 1-continued 



COMPOUND 



ET B (mM)< 



N-(4-chloro-3-methyl-5-isoxazolyl)-2-(2,4,6- 0.000626* 8.27* 

trimethylphenylaminocarbonyl)thiophene-3-sulfona- 

mide 

N-(4-chloro-3-methyl'5isoxQZolyl)-2-(2 f 4,6-tri- 0.000238* 3.82* 

mcthylphcnylacdyl)thiophcnc-3-sulfonanudc 

N-(4-chloro-5-nicthyl-3-isoj(azolyl)-2-[2-methyl-4 f 5- 0,000625* 3.69* 

(mcthylcncdioxy)phenylacetylJhiophenc-3-.sulfc>na- 

midc 

N-(4-bromo-3-melhyl-5-Lsoxaiulyl)-2-[2-mclhyl-4,5- 0.0804 t 3.28* 

(methvleiwdioxy)cinnainyl]thiopbene-3-su]fDnamide 

N-(4-bromo-3-methyl-5-isoxazolyl)-2-(2 1 4- 0.0555* 3.48* 

dimethylphcnetbyl)thiophene-3-sulfcnamide 

N-(4-chJoro-3-methyl-5-Lsoxazolyl)-2-[(4- 0.000266* 9.78* 

methoxycart>onyl-2.,b-diinethyl)- 

phenvlaminocarbonyl]thiophene-3-sulfonnmide 

N-(4-'chJoro-3-mcthyl-5-isoxazolyl)-2- 4.41 f 31% @ 300* 

(phcnoxycarbonyl)tbiophenc-3-sulfonamidc 

N-(4-biomo-3-mcthyl-5-isoxazo]yl)-2- 2.71 r 20% @ 300* 

(ph c nnxy ca rbn n yl ) th iopli c nc-3-sul f ona m ide 

N-(3,4-diniethyl-5-isoxazolyl)-2-{[3,4- 3.61* - 30% @ 100* 

(met h y le ned ioxy)p henoxy]carbo ny 1 }thiophe ne-3-sul- 

fonamide 

N-(4-bromo-3-melhyl-5-isoxazolyl)-2-[(2- 0.684* I05 r 

methylphenoxy)caibonyllthiophene-3-sulfonamide 

N-(4-bromo-3-melhylo-isoxazolyl)-2-[(3' 3.20* 111* 

methylphenoxy)carbonyl]thiophene-3- sulfonamide 

N-(4-bromo-3-mcthyl-5-i30xazolyl)-2-[(2 f 4- 0.293* 43.2* 

d imc Ih y I phc noxy)carbony l]th iop he nc-3-su 1 to namidc 

N-(4-bromo-3-mcthyl-5-i50xazolyl)-2-[(2- 0.763 * 29% @ 100 T 

methoxylphettoxy)carbonyl]thiophene-3-sulfnnamide 

N-(4-bromr>-3-nicthylo-isoxa7.nlyl)-2-[(.V 0.79 r 90 T 

mel huxy Iphenox y)tta rbo ny 1 J hiophenc- 3 -s ulfuna midc 

N-(4-biomo-3-methyl-5-isoxazolyl)-2-[(4- 3.73 r 111* 

methoxylphenoxy)carbonyl]ihiophene-3-sulfonamide 

N-(3,4-dimeihyl-5-isoxazolyl)-2-[(4- 5.88* J3% @ 100* 

methoxylphenoxy)cart>onyllihiophene-3-sulfonamide 

N-(3,4-dimethyl-5-isoxazolyl)-2-[(4- 2.5* 33% (?) 100* 

methoxylphenoxy)cart>onyl]thiophene-3-3iiamide 

N-(4-chIoro-3-mcthyl-5-isoxazolyl)-2-[(4- 3.2* 43% @ 100* 

mcthvlphcnoxy)caibonylJthiophcnc-3- sulfonamide 

N-(4-"chloro-3-mcthyl-5-isoxazolyl)-2-C(2,4- 0.648' 68.5* 

diinclhylphcnnxy)c3irbonyl]thioj>hcnc-.Vsulfbnaniidc 

N-(3,4-dimeLhyl-5-LsoxazoIy!)-2-(C2,4- 0.274* 21% @ 100* 

dimethylphcnoxy)carbonyl]thiophene-3-sulfonamide 

N-(4-bromo-3-meihyl-5-isoxazolyl)-2-{[2-propyl-4,5- 0.138* 11.9*" 

(methylenedioxy)phenoxy]carbonyl}thiopbene-3-sul- 

fonamide 

N-(4-chloro-3-methyl-5-i6oxazolyl)-2-(3- 0.000321* 16.5*" 

methoxycarbony!-2,4,6-trimethylphenyIamino- 0.00092* — 

carbonyi)thiophcnc-3-3ulfo namidc 

N_(4_bromo-3-mcthyl-5-isoxazolyl)-3-(2,4- 0.100* 60.3 t 

dimethyl pbcnyl)thiophene-2-sulfonamidc 

N-(3,4-dimcthyl-5-isoxa7.olyl)-2- 2.85* 31%* 

(pheiioxyca rbonyl) t hiophe ne-3-su I fona mide 

N-(4-bromo-3-mclhyl-5-isoxazolyl)-3-(4-LsH- 0.0823* 2.76* 

butvlphenyl)ihiophene-2-sulfonamide 

N-(4-bromo-3-methyl-5-isoxazolyl)-3-(4-iso- O.J 55* 3.31* 

pentylphenyl)thiophene-2-sulfonamide 

N-(4-bromo-3-methyl-5-isoxazolyl)-3-r(2,4 ) 6- 0.0457* 4.68* 

trimethylphenoxy)methyl]thiophene-2-sulfonamide 

N-(4~bromo-3-methyl-5-isoxazolyl)-2-[(2A6- 0.0562* 3.39* 

trimcthylphcnoxy)mcthyl]thiophcnc-3-8ulfonamidc 

N-(4-bromD-3-mcthyl-54soxazolyl)-3-(2,4,6- 0.0490 1 3.86* 

tn'mcthylcinTiamyl)thinphene-2-su1foiiftmidc 

N-(4-bromr>-3-inethyl-.S-;soxa7.oly1)-.V(2-nicthyl-4- 0.0468* X 63* 

prupylphenyl)lhiophene-2-«nlfonHmidc 

N-)4-bromo-3-inethyl-5-LSOxazolyl)-3-(4-iso-butyl-2- 0.0468* 1.66* 

methvlphenyl)thiophene-2-sul fonamide 

N-(4-'bromo-3-methyl-5-isoxazolyl)-3-(4-iso-pentyl-2- 0.107* 2.40* 

methvlphenyl)tniophene-2-fiulfonamLde 

N-(4-bromo-3- methyl- 5-isoxazoly!)-2- {[3,4- 0.302* 6.61* 

(methyienedioxy)phenoxy]methyJ}thiophene'3-fiul- 

fonamidc 

N-(4-bromo-3-mcthyl-5-isoxazolyl)-2-{[4,5- 0.107^ 0.40 7* 

(mcthyicncdioxy)-2-propylphenoxy]mcthyl}thio- 

phene-3-Kulfnnanu'dc 

N-(4-broaio-3-mcthyl-5-isoxazolyl)-2-(2A6- 0.0417* 1.23* 
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TABLE 1-continued 



COMPOUND 


ET A (^M)* 




trimethylphenethyl)thiophene-3-sulfonamide 




1.62 T 


N- (4-bro mo-3 - rneth yl - 5-isoxazol y l')-3- (2 ,4 ,6- 


0.055* 


trimethylphcncthyl)thiophcne-2-&ulfonQmide 




8% @ 1U0* 


N-(3,4-dimethyt*5-isoxozolyl)-2-[(2,4,b- 


0.537* 


trimcthylphcnoxy)caTbonylithiophcnc-3-sulfonamidc 


0.0776 t 


30.2 T 


N-(4-chloro-3-methyl-5-isoxazolyl)-2-[ (2,4,6- 


tnmcthylphcnoxy)caTbonyl]thiophenc-3-su)fonatnidc 






N-(4-hromf>-3-methy1-5-isoxa7.olyl)-2-[(2,4,6- 


0.479* 


24.5 T 


lrimelhylphenoxyX'arbunyl]Lhiophent;-3-!iiulfonHinit)e 


0.0006* 


-45 r 


N-(4-chloro-3-methyl-5-isoxazolyl)-2-(3-cyanomethyl- 


2,4,6- trimethy]phenylaminocarbonyl)ihiopheiie-3-sul- 






fonamide 






N-(4-chloro-3-methyl-5-isoxazolyl)-2-(3- 


0.001 5 1 




carboxymethyl-2.4.6-lrimethylphenylamino- 






caTbonyl)lhiophene-3-sulfonamide 






N-(4-ch!o ro- 3- mcthy I - 5- isoxazol yl )• 2- (3- 


0.0006' 


»100' 


acctoxymcthyl-2,4,6^trimcthylphenylamino- 






caibonyl)thiophenc-3-sulfoiiainidc 






N-(4-cliloro-3-mcthyl-5->soxa7.nlyl)-2-(.V 


0.0004* 


hydi-oxynicthyl-2,4 ) 6-tfuiicthylphcnylainino- 






carbonyl)thiophene-3-sulfonamide 







* results are generally the average of 2 to 5 experiments 

* ^preliminary results oi results in which one or more data points were only determined 
approximately 

r assay performed with incubation at 24° C. As described in the Examples, incubation at the 
higher temperature reduces the activity by a factor of 2- to about 10-compared to the activ- 
ity at 4° C. 

—-data not available or measured as % inhibition @ 100 //M 
% inhibition @ 1 00 /iM 

alkoxycarbonyl, carbonyl, alkylcarbonyl, aminocarbonyl, 
arylcarbonyl, formyl, substituted or unsubstituted amido, 
substituted or unsubstituted urcido, in which the alkyl, 
alkenyl and alkynyl portions contain from 1 up to about 14 
carbon atoms, preferably from 1 to 6 atoms, and are either 
straight or branched chains or cyclic, and the aryl portions 
contain from about 4 to about 16 carbons, preferably 4 to 10 
carbons. R 13 and R 28 are preferably each selected from H, 
lowcralkyl, haloalkyl and halidc. Again, it is understood that 
At 2 may be substituted with more than one substituent, each 
of which is selected independently from the selections set 
forth for R 26 and R 13 , and R 2 and R 1 are as defined above. 

In the embodiments herein, the biphenylsulfonamides are 
substituted 4-biphenylsulfonamides, R 33 is preferably at the 
para position and R 2G , if it is not hydrogen, is at any position 
except the 2 -posit ion. 

In more preferred embodiments, R 3 is halidc or methyl or 
higher (C 9 -C 13 ) alkyl. R 3 is selected from halide, CH 3 , 
C,H S , CF 3 , C^Fj, n-C 3 H 7 and cyclo-C 3 H 7 , preferably halide 
or*CH 3 , and R 2 is selected from H, CH 3 , C 2 H 5 , CF 3 , C 2 F 5 , 
n-C 3 H 7 and cyclo-C 3 H 7 , more preferably R 3 is halide or 
CH 3 , and R 2 are selected from H, CH 3 , C 2 H 5 , or CF V 

In more preferred embodiments, R 1 is CI or Br, or if 
greater ETR activity is preferred a higher alkyl (CgHjp to 
C 13 H 27 ; R 2 is selected from H, CH 3 , C 2 H S , CF 3 , C 2 F 5 , 
n-C 3 H 7 , cyclo-C 3 H 7> nC 13 H 27 and nC P H 39 In yet more 
preferred embodiments, R 1 is Br, CI or C Q H 1P to C 13 H 27 ; R 2 
is H, CH 3 , C 2 H 5 , or CF 3 . 

The biphenyl compounds provided herein are generally 
ET fl active or ET^ selective (see, eg., Table 2); i.e. the 
compounds provided herein inhibit binding of endothclin to 
ET B receptors at concentrations about 10- to about 30-fold 
less than they inhibit binding of endothelin to ET^ receptors. 
In particular the 4-biphenylsulfonamides are ET B selective. 

In general in all embodiments herein, 4-haloisoxazolyl 
sulfonamides exhibit substantially enhanced activity with 
respect to at least one of the ET receptors (about two-fold to 
twenty-fold greater activity), as assessed by assays, such as 



It is understood that 4-bromo or 4-chloro groups can be 
replaced by other 4-haIo substituents or other suitable sub- 
stitucnts for R 3 , such as alkyl, particularly alkyl with 
between about 1 and 15 carbons in the chain. 

It has been found that formulations containing certain 
sodium salts of the sulfonamides provided herein, particu- 
larly those in which R 8 is phenylacetyl exhibit aii increase in 
stability as compared to formulations containing the neutral 
compound. 

2. Ar 2 is a Substituted 4-biphenyl Group 

Compounds of formulae I in which Ar 3 is N-(5- 
isoxazolyl) or N-(3-isoxazolyl) in which Ar 2 is selected from 
biphenyl derivatives are provided. These compounds can be 
represented by the following formulae (Vll): 




50 



55 



in which R 26 and R 13 are each independently selected from 
H, OH, HONH, NH 2 , N0 2 , halide, pseudohalide, alkyl, 
alkenyl, alkynyl, aryl, arylalkyl, heteroaryl, alkoxy, 
alkylamino, dialkylamino, alkyllhio, haloalkoxy, haloalkyl, 65 
alkylsufinyl, alkylsulfonyl, aryloxy, arylamino, arylthio, 
arylsufinyl, arylsulfony I, haloalkyl, haloaryl, 
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those provided herein, that measure binding to ET^ and/or 
ET^ receptors, compared to corresponding sulfonamides in 
which the substituent at the 4 position in the isoxazolyl is 
other than halo, such as alkyl. For example: the IC 50 of 
N-(3,4-dimelhyl-5-isoxazolyl)-2-biphenylsulfonamide for 
ET A receptors is about 0.008 /vM, whereas, the IC 50 of 
N-(4-bromo-3-methyl-5-isoxazolyl)-2-biphenylsulfonamide 
is about 0.0016 ;iM (see, Table below); and (3) the IC 50 of 
N-(3,4-dimethyl-5-isoxazolyl)-3-biphenylsulfonamide for 
ET B receptors is about 3.48 pM; whereas, the IC 50 of 
N-(4-bromo-3-methyl-5-ii»oxazolyl)-3-biphcnylsulfonamidc 
for ET B receptors is about 0.76 and the IC 50 of N-(4- 
chloro-3-methyl-5-isoxazolyl)-3-biphenylsulfonamide for 
ET 8 receptors is about 0.793 uM (see, Table below). 

Exemplary biphenyl sulfonamides are the following and 
those set forth in Table 2, and include, but are not limited to: 



so 



biphenylsulfonamide, ^-bromo-S-methyl-S-isoxazolyl)^- 
methoxyphenyl-4-biphenyIsulfonamide, (4-bromo-3- 
methyl-5-isoxazolyi)-2'-methoxyphenyl-4- 
biphcnylsulfonamidc, N-(4-bromo-3-mcthyl-5-isoxazolyl)- 
3',4 f -methylenedioxyphenyl-4 -biphenylsulfonamide and 
(4-bromo-3-melhyl-5-isoxazolyl)-3'-meLhylphenyl-4- 
biphenylsulfonamide. Corresponding 4-chloro and 4-fluoro 
isoxazolyl compounds are also encompassed herein. 

Exemplary biphenyl compounds were tested using the 
exemplified assays (see, EXAMPLES) and the results, 
which are intended to be exemplary or provided for com- 
parison with compounds provided herein, and are not 
limiting, are as set forth in the following table (Table 2): 



TABLE 2 



COMPOUND 


FT A C^M)- 




N-(4-bromo-3-methyl-5-isoxazolyl}-4-biphenylsulfo- 


3.3 


-0.17 


n amide 


4 yt 


1.23* 


N-(4-brotno-5-mcthyl-3-isoxa2olylJ-4-biphcnylsulfo- 


6.4 t2 


0.29 ± 0.02 


n amide 


49* 


1.78* 


N-(4-c1irom-3-fncthyt-5-isoxa7,n1yl)-4-bii)licnylsulFo- 


4.93 x 3 


0.29 t 0.1 


uaniidc 






N-(3/4 -dimethyl- 5- isoxazolyl)-4-biphenylsufonamide 


9.9 * 1.4 


0.77 ± 0.32 




6.3* 


0.15* 


N-(4-chloro-5-methyl-3-isoxazolyl)-4-biphenylsulfo- 


3.7 


0.23 ± 0.01 


namide 


18.6 T 


1.29* 


N-(4-Methyl-3-tru1uoromethyl-5-iBoxazolyi)-4- 


19.0 


1.7 


biphenylsulfonamide 




5.62* 


N-(4-Tridecyl-3-trifluoromethyl-5-isoxazolyl)-4- 


34.0 * y 


0.99 ± 0.2 


biphcnylsultbnnmidc 


33.0' 


0.95* 


N-(3,4-dimcthyl-5-isoxazolyl)-2-biphenylsulfoiia- 
mide 

N-(4-bromo-3-mcthyt-5-isoTa7xilyl)-2-biplienylRulfn- 


0.0083 ± 0.0014 


12.8 


0.00127** 


8.54** 


nnmii.1t; 






N-(4-chIoro-3-methyl-5-isoxazolyl)-2-biphenlsulfon- 


0.001 23** 


-14** 


namide 






N-(3,4-dimethyl- 5- isoxazolyl)- 3-biphenylsulfona- 


>0.03*- 


3.48" 


mide 






N-(4-bromo-3-methyl-5-isoxazolyl)-3-biphenylsulfo- 


-0.03*" 


0.76** 


namide 






N-(4-chloro-3-mcthyl-5-isoxazolyl>3-biphcnyl3ultb- 


>0.03*" 


0.793** 


□amidc 






N-(4-brorno-3-rncthyl-5-isoxazolyl)-4'- 


14.53 * 9.6 


0.046 x 0.044 


m ethyl ph e ny 1 -4-h iph e n yl su 1 fo n a tn ide 


22.17 ± 3.77* 


fl.1f)8 x 0.0032* 


N-(4-liroma-3-methyl-5-isoxnzolyl)-4'- 


5.4 * 0.3 


0.083 * 0.02 


lrinuuruphcnyl-4-biphcnyhiitlfuiiHmidc 


25.9 * 13.7* 


0.71 ± 0.43* 


N-(4-brorno-3-methyl-5-isoxazo]yl)-4'- 


14.7 ±. 5.6 


1,15 ± 0.44 


meihoxyphenyl-4-biphenylsulfonamide 


121.5 ± 2.J2 t 


3.94 * 0.89* 


N-(4-bromo-3-methyl-5-isoxazolyl)-3'- 


4.97 * 3.4 


0.66 ± 0.25 


methoxyphenyl-4-biphenylBulfonamide 


162.6 ± 7.14 T 


2.08 ± 0,23* 


N-(4-bromo-3-methyl-5-isoxazoJyO-2'- 


3.3 * 3.5 


0.41 ± 0.14 


methoxyphenyl-4-biphenylsulfonomide 




3.0 * 0.78' 


N-(4-bromo-3- methyl- 5 - isoxazoly 1>3 \ 4'- 


38.2 ± 4.95' 


mcthylenedioxyphenyl-4-biphenylsulfonamtde 






N-(4-bronio-3-incthyl-5-isoxa7xily1)-3'- 






incthylplienyl-4-bEphenylsulfonamide 







"results generally from 1, 2 or 3 experiments with the same preparation 
"♦preliminary results 



N-(3-methyl-5-isoxazolyl)-4 , -methylphenyl-4- 
biphenylsulfonamide, N -(4-bromo-3-me thy 1-5 -isoxazoly 1)- 
4 , -methylphenyl-4-biphenylsulfonamide, N-(4-chloro-3- 
meihyl-5-isoxa/.olyl)-4'-melhylphenyl-4- 
biphenylsulf on amide, (3-methy 1-5 -isoxazoly l)-4'- 
trifluorop hen yl-4-biphcnylsulfona midc, (4-bromo-3- 
methyl-5-isoxazoly()-4'-trifluorophenyl-4- 
biphenyisulf on amide, (3 -me thy 1-5 -isoxazoly l)-4 f - 
methoxyphenyl-4-biphenylsulfonamide, 
(4-bromo-3-mcthyl-5-isoxazolyl)-4'-mcthoxyphcnyl-4- 



60 



Preferred compounds are those in which Ar 2 is a 
4-biphenyl in which, referring lo formula VII and at least 
one substituent ft 13 is at the para position. Preferred sub- 
sliluenls are loweralkyl, halo loweralkyl and lower alkoxy. 
Such compounds arc ET^ active. 

Tlie preparation of the above and other compounds that 
possess the requisite activities are set forth in the Examples. 
B. Preparation of the Compounds 

The preparation of the neutral (i.e., free) sulfonamide 
65 compounds that possess the requisite activities are set forth 
in U.S. Pat. Nos. 5,464,853, 5,594,021, 5,591,761, 5,571, 
821, 5,514,691, 5,464,853, commonly owned copending 
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U.S. application Ser. Nos. 08/721,183 and 08/847,797, and 
commonly owned published International PCT application 
Nos. WO 96/31492 and WO 97/27979. Representative syn- 
theses are set forth the Examples. Compounds whose syn- 
thesis is not explicitly exemplified herein or in the above- 
listed patents and published International PCT applications 
can be synthesized by routine modification of one or more 
methods described in detail in the Examples by substituting 
appropriate readily available reagents. 

Salts, acids and other derivatives thereof can be synthe- 
sized as outlined and exemplified herein, or by other meth- 
ods known to those of skill in the art. 

1. Neutral Compounds 

In general, most of the syntheses involve the condeasation 
of a sulfonyl chloride with an am in oi so x azoic in dry pyri- 
dine or in tetrahydrofuran (THF) and sodium hydride. The 
sulfonyl chlorides and aminoisoxazoles either can be 
obtained commercially or synthesized according to methods 
described in the Examples or using other methods available 
to those of skill in this art (see, e.g., U.S. Pat. Nos. 
4,659,369, 4,861,366 and 4,753,672). 

The N-(alky1isoxazoly1)sulfonamidcs can be prepared by 
condensing an aminoisoxazole with a sulfonyl chloride in 
dry pyridine wiih or without the catalyst 4-(dimethylamino) 
pyridine. The N-(3,4-dimelhyl-5-isoxazolyl)sulfonamides 
and N-(4,5 -dime thy 1-3 -isoxazoly Sulfonamides can be pre- 
pared from the corresponding aminodimethylisoxazole, 
such as 5-amino-3,4-dimethylisoxazole. For example, N-(3, 

4- dimclhy1-5-isoxazolyl)-2-(carbomcthoxy)thiophcnc-3- 
sulfonamide was prepared from 
2-methoxycarbonylthiophene-3-sulfonyl chloride and 

5- amino-3,4-dimethylisoxazole in dry pyridine. 

The N-(4-haloisoxazolyl) f ulfonamides can be prepared 
by condensation of amino-4-haloisoxazole with a sulfonyl 
chloride in TIFF with sodium hydride as a base. For 
example, N-(4-bromo-3-mcthy1-5-isoxazo1yl)thiophcnc-2- 
sulfonamide was prepared from 5-amino-4-bromo-3- 
methylisoxazole and thiophene-2-sulfonyl chloride in THF 
and sodium hydride. N-(4-bromo-3-meihyl-5-isoxazolyl)-5- 
(3-isoxazolyl)lhiophene-2-sulfonamide was prepared from 
5-amino-4-bromo-3-methylisoxazole and 5-(3-isoxazolyl) 
thiophene -2 -sulfonyl chloride. 

Alternatively, compounds, such as those in which Ar 2 is 
thienyl, furyl and pyrrolyl herein, may be prepared by 
reacting an appropriate sulfonyl chloride with a 
5 -aminoisoxazole substituted at the 3 and 4 positions, such 
as 5-amino-4-bromo-3-melhylisoxazole, in tetrahydrofuran 
(THF) solution containing a base, such as sodium hydride. 
Following the reaction, the THF is removed under reduced 
pressure, the residue dissolved in water, acidified and 
extracted with methylene chloride. The organic layer is 
washed and then dried over anhydrous magnesium sulfate, 
the solvents are evaporated and the residue is purified by 
recryslallizalion using hexanes/elhyl acetate to yield pure 
product. 

These sulfonamides also can be prepared from the corre- 
sponding sulfonyl chloride and the aminoisoxazole in pyri- 
dine with or without a catalytic amount of 
4-dimethylaminopyridine (DMAP). In some cases, the bis- 
sulfonyl compound is obtained as the major or exclusive 
product. The bis-sulfonaied products can be readily hydro- 
lyzed to the sulfonamide using aqueous sodium hydroxide 
and a suitable co-solvent, such as methanol or 
tetrahydrofuran, generally at room temperature. 

Other examples include: 

(a) N-(4-bromo-3-mct hyl-5-isoxazoly l)-2-(N-phenyl- 
aminocarbonyl)thiophcnc-3-sulfonamidc was prepared 



from N-(4-bromo-3-methyl-5-isoxazolyl)-2- 
carboxylthiophene-3-sulfonarnide, aniline and l-ethyl- 
3'-[3-dimethylaminopropyllcarbodiimide (EDC1). 
N-(4-bromo-3-melhyl-5-isoxazolyi)-2-[(4- 
5 methoxyphenyl)aminocarboiiyllthiophene-3- 
sulfonamide was prepared from 4-methoxyaniline, 
N,N'-diisopropylethylamine and N-(4-bromo-3- 
mcthyl -5-isoxazolyl)-2-carboxylthiophcnc-3- 
sulfonamide. N-(4-bromo-3-methyl-5-isoxazolyl)-2- 
io (benzylaminocarbonyl)thiophene-3-sulfonamide was 
prepared from N-(4-bromo-3-melhyl-5-isoxazoyl)- 
2-carboxylthiophene-3-sulfouamide and benzyl amine 
as described above. 
N-(4-bromo-3-methyl-5-isoxazolyl)-2- 
15 carboxyhhiophcnc-3-sulfon amide was prepared from N-(4- 
bromo-3-methyl-5-isoxazolyl)-2-(carbomethoxy)thiophene- 
3-sulfonamide, which was prepared from the condensation 
of 5-amino-4-bromu-3-melhy lisoxazole and 
2-(carbomethoxy)thiophene-3-sulfonyl chloride, 
20 (b) N-(4-bromo-3-methyl-5-isoxazolyl)-l-(4'- 
isopropylphenyl)pyrrole-2-sulfonamide and N-(4- 
bromo-3-methyl-5-isoxazolyl)- 1 -(4 , -isopropylphenyl) 
pyrrole-3-sulfonamide were prepared from 5-amino-4- 
bromo-3-methy lisoxazole and a mixture of l-(4 r - 
25 isnpropylphcnyl)pyrTolc-2-sulfonyl chloride and l-(4'- 

isopropylphenyl)pyrrole-3-sulfonyl chloride. These 
sulfonyl chlorides were prepared from l-(4'- 
isopropylphenyl)pyrrole-2-sulfonic acid, phosphorus 
oxychloride and phosphorus pentachloride. l-(4'- 
30 isopropylphenyl)pyrrole-2-sulfonic acid was prepared 
from l-(4 , -isopropylphenyl)pyrrole and chlorosulfonic 
acid. l-(4'-isopropylphcnyl)pyrrolc was prepared from 
4-isopropylaniline and 2,5-dimethoxytetrahydrofuran. 
2. Salts of the Neutral Compounds 
35 Pharmaceulically-acceplable salts of the compounds may 
be prepared by the exemplified method or any other method 
known to those of skill in the art. As exemplified herein, in 
the case of organic salts, the organic base, such as N,^- 
dibcnzylcthylcncdiaminc, chloroprocainc, choline, 
40 ammonia, diethanolamine and other hydroxyalkylamines, 
ethylenediamine, N-methylglucamine, procaine, 
N-benzylphenelhylarnine, l-para-chlorobenzyl-2- 
pyrrolidiu-l'-ylmethylbenzimidazole, diethylamine and 
other alkylamines, piperazine, or tris(hydroxymethyl) 
45 aminomethane, may be mixed with an equimolar amount of 
the sulfonamide. Subsequent recovery of the salt by 
crystallization, precipitation, concentration of the solution, 
lyophilization, spray-drying, chromatography, including, 
but not limited to, normal- and reverse-phase chromalogra- 
50 phy or resin chromatography, or any other method known to 
those of skill in the art would provide the desired salts. The 
pharmaceutically acceptable cationic salts can be prepared 
by reacting the acid forms with an appropriate base. 
Sodium salts, and other metal salts, of the compounds 
55 may be prepared by the method set forth in EXAMPLE 7. 
Briefly, a solution of the sulfonamide in an organic solvent, 
such as ethyl acetate, is washed with several portions (i.e., 
5 or more) of a saturated solution of sodium bicarbonate or 
sodium carbonate, preferably sodium bicarbonate. Concen- 
r>n tration of the organic solution provided the sodium salts of 
the sulfonamides. The sulfonamide sodium salts can be 
further purified, if required, by crystallization from an 
appropriate solvent, such as, for example, dichloromethane/ 
diethyl ether. Further purification may optionally be per- 
65 formed by filtering an aqueous solution of the sulfonamide 
sodium salts to remove particulates, liberating the free 
sulfonamides by acidification with aqueous hydrochloric 
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acid (e.g., 4N), and repeating the ethyl acetate/aqueous 
sodium bicarbonate procedure. Crystallization of the sul- 
fonamide salts from the solvent, such as dichloromc thane/ 
diethyl ether or ethanol/methyl tert-butyl ether, provides 
sulfonamide sodium salts of greater than 98% purity. 5 
3. Other Derivatives 

Prodrugs and other derivatives of the compounds suitable 
for administration to humans may also be designed and 
prepared by methods known to those of skill in the art (see, 
e.g., Nogrady (1985) Medicinal Chemistry A Biochemical 10 
Approach, Oxford University Press, New York, pages 
388-392). 

Compounds described herein have been synthesized and 
tested for activity in in vitro assays and, in some cases, in in 
vivo animal models. Nuclear magnetic resonance spectra- 15 
scopic (NMR), mass spectrometric, infrared spectroscopic 
and high performance liquid chromatographic analyses indi- 
cated that the synthesized compounds have structures con- 
sistent with those expected for such compounds and are 
generally at least about 98% pure. All of the compounds 2U 
exemplified or described herein exhibited activity as endot- 
h din antagonists. 

C. Formulation and Administration of the Compounds 

rormulalions of the sulfonamides are provided herein. 
The formulations arc compositions designed for administra- 25 
tion of the pharmaceutically acceptable derivatives, particu- 
larly salts of the sulfonamide compounds provided herein. 
Because of the observed superior stability characteristics of 
the salts, compared to the neutral forms, such salts, particu- 
larly the sodium salts are particularly suitable for oral and 30 
parenteral administration. Such compositions include 
solutions, suspensions, tablets, dispcrsiblc tablets, pills, 
capsules, powders, dry powders for inhalers, sustained 
release formulations and any other suitable formulation. 
Preferably the compositions will lake the form of a pill or 35 
tablet. Methods for manufacture of tablets, capsules and 
other such formulations are known to those of skill in the art 
(see, e.g., Ansel, II. C (1985) Introduction to Pharmaceu- 
tical Dosage Forms, 4th Edition, pp. 126-163). 

In the formulations, effective concentrations of one or 40 
more pharmaceutically acceptable derivatives is (are) mixed 
with a suitable pharmaceutical carrier or vehicle. Preferably, 
the sulfonamide compounds are derivatized as the corre- 
sponding salts, preferably sodium salts, prior to formulation, 
as described above. The concentratioas of the salts of the 45 
compounds in the formulations arc effective for delivery of 
an amount, upon administration, that ameliorates the symp- 
toms of the endothelinmediated disease. Typically, the com- 
positions arc formulated for single dosage administration. To 
formulate a composition, the weight fraction of compound is 50 
dissolved, suspended, dispersed or otherwise mixed in a 
selected vehicle at an effective concentration such that the 
treated condition is relieved or ameliorated. 

Pharmaceutical carriers or vehicles suitable for adminis- 
tration of the compounds provided herein include any such 55 
carriers known to those skilled in the art to be suitable for the 
particular mode of administration. In addition, the com- 
pounds may be formulated as the sole pharmaceutically 
active ingredient in the composition or may be combined 
with other active ingredients. Liposomal suspensions, fin 
including tissuetargeted liposomes, may also be suitable as 
pharmaceutically acceptable carriers. These may be pre- 
pared according to methods known to those skilled in the an. 
For example, liposome formulations may be prepared as 
described in U.S. Pat. No. 4,522,811. 65 

The active compound as salt, preferably as a sodium salt, 
is included in the pharmaceutically acceptable carrier in an 



amount sufficient to exert a therapeutically useful effect in 
the absence of undesirable side effects on the patient treated. 
The therapeutically effective concentration may be deter- 
mined empirically by testing the compounds in known in 
vitro and in vivo svstems (see, e.g, U.S. Pat. No. 5,114,918 
to Ishikawa et al.; EP Al 0 436 189 to BANYU PHARMA- 
CEUTICAL CO., LTD (Oct. 7, 1991); Borges el al. (1989) 
Eur. J. Pharm. 165: 223-230;: Filep et al. (1991) Biochem. 
Biophys. Res. Commun. Ill: 171-176) and then extrapo- 
lated therefrom for dosages for humans. 

The concentration of active compound sodium salt in the 
drug composition will depend on absorption, inactivation 
and excretion rates of the active compound, the physico- 
chemical properties of the active compound, the dosage 
schedule, and amount administered as well as other factors 
known to those of skill in the art. For example, the amount 
that is delivered is sufficient to treat the symptoms of 
hypertension. The effective amounts for treating endothelin- 
mediated disorders are expected to be higher than the 
amount of the sulfonamide compound that would be admin- 
istered for treating bacterial infections. 

Typically a therapeutically effective dosage should pro- 
duce a serum concentration of active ingredient of from 
about 0.1 ng/ml to about 50-100 /*g/ml. The pharmaceutical 
compositions typically should provide a dosage of from 
about 0.001 mg to about 2000 mg of compound per kilogram 
of body weight per day. Pharmaceutical dosage unit forms 
are prepared to provide from about 1 mg to about 1000 mg 
and preferably from about 10 to about 500 mg of the 
essential active ingredient or a combination of essential 
ingredients per dosage unit form. 

The active ingredient may be administered at once, or 
may be divided into a number of smaller doses to be 
administered at intervals of time. It is understood that the 
precise dosage and duration of treatment is a function of the 
disease being treated and may be determined empirically 
using known testing protocols or by extrapolation from in 
vivo or in vitro test data. It is to be noted that concentrations 
and dosage values may also vary with the severity of the 
condition to be alleviated. It is to be further understood that 
for any particular subject, specific dosage regimens should 
be adjusted over time according Lo the individual need and 
the professional judgment of the person administering or 
supervising the administration of the compositions, and that 
the concentration ranges set forth herein are exemplary only 
and arc not intended to limit the scope or practice of the 
claimed compositions. 

Preferred derivatives include acids, salts, esters and pro- 
drug forms. The derivative is selected to be a more stable 
form than the corresponding neutral compound. Preferred 
are pharmaceuticallyacceptable salts, including, but not lim- 
ited to, amine salts, such as but not limited to N,N'- 
dibcnzylcthylcncdiaminc, chloroprocainc, choline, 
ammonia, diethanolamine and other hydroxyalkylamines, 
ethylenediamine, N-methylglucamine, procaine, 
N-benzylphen ethyl amine, l-para-chlorobenzyl- 
2-pyrrolidin-r-ylmelbylbenzimidazole, dielbylamine and 
other alkylamines, piperazine, tris(hydroxymethyl) 
aminomethane, alkali metal salts, such as but not limited to 
lithium, potassium and sodium, alkali earth metal salts, such 
as but not limited to barium, calcium and magnesium, 
transition metal salts, such as but not limited to iron, zinc, 
gold and silver, and other metal salts, such as but not limited 
lo aluminum, sodium hydrogen phosphate, disodium 
phosphate, or bismuth salts, preferably sodium salts, more 
preferably the sodium salt, and also including, but not 
limited to, salts of mineral acids, such as but not limited to 
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hydrochlorides and sulfates, salts of organic acids, such as 
but not limited to acetates, lactates, malates, tartrates, 
citrates, ascorbates, succinates, butyrates, valerates and 
fumarates of the sulfonamide compounds or pharmaceuti- 
cal^ acceptable esters or other derivatives thereof. More 5 
preferred salts include sodium salts, such as, but not limited 
to, a sodium hydrogen phosphate salt and a sodium salt, 
most preferably the sodium salt. 

Thus, effective concentrations or amounts of one or more 
of the compounds provided herein or phannaceutically 
acceptable derivatives thereof arc mixed with a suitable 
pharmaceutical carrier or vehicle for systemic, topical or 
local administration to form pharmaceutical compositions. 
Compounds are included in an amount effective for ame- 
liorating or treating the endothelin -mediated disorder for 
which treatment is contemplated. The concentration of 15 
active compound in the composition will depend on 
absorption, inactivation, excretion rates of the active 
compound, the dosage schedule, amount administered, par- 
ticular formulation as well as other factors known to those 
of skill in the art. 2U 

The compositions are intended to be administered by an 
suitable route, which includes orally, parenterally, rectally 
and topically and locally depending upon the disorder being 
treated. For example, for treatment of ophthalmic disorders, 
such as glaucoma, formulation for intraocular and also 25 
intravitreal injection is contemplated. For oral 
administration, capsules and tablets are presently preferred. 
For parenteral administration reconsliiulion of a lyophilized 
powder, prepared as described herein, is preferred. The 
compounds in liquid, semi-liquid or solid form and are 30 
formulated in a manner suitable for each route of adminis- 
tration. Preferred modes of administration include parenteral 
and oral modes of administration. 

Solutions or suspensions used for parenteral, intradermal, 
subcutaneous, or topical application can include any of the 35 
following components: a sterile diluent, such as water for 
injection, saline solution, fixed oil, polyethylene glycol, 
glycerine, propylene glycol or other synthetic solvent; anti- 
microbial agents, such as benzyl alcohol and methyl para- 
bens; antioxidants, such as ascorbic acid and sodium 40 
bisulfite; chelating agents, such as ethylenediaminetetraace- 
tic acid (EDTA); buffers, such as acetates, citrates and 
phosphates; and agents for the adjustment of tonicity such as 
sodium chloride or dextrose. Parenteral preparations can be 
enclosed in ampules, disposable syringes or single or mill- 45 
tiplc dose vials made of glass, plastic or other suitable 
material. 

In instances in which the compounds exhibit insufficient 
solubility, methods for solubilizing compounds may be used. 
Such methods are known to those of skill in this art, and 50 
include, but are not limited to, using cosolvents, such as 
dimethylsulfoxide (DMSO), using surfactants, such as 
tween, or dissolution in aqueous sodium bicarbonate. 
Derivatives of the compounds, such as prodrugs of the 
compounds may also be used in formulating effective phar- 55 
maceutical compositions. 

Upon mixing or addition of the sodium salt of the sul- 
fonamide compound(s), the resulting mixture may be a 
solution, suspension, emulsion or the like. The form of the 
resulting mixture depends upon a number of factors, includ- r»n 
ing the intended mode of administration and the solubility of 
the compound in the selected carrier or vehicle. The effec- 
tive concentration is sufficient for ameliorating the symp- 
toms of the disease, disorder or condition treated and may be 
empirically determined. 65 

The formulations are provided for administration to 
humans and animals in unit dosage forms, such as tablets, 



capsules, pills, powders, dry powders for inhalers, granules, 
sterile parenteral solutions or suspensions, and oral solutions 
or suspensions, and oil-water emulsions containing suitable 
quantities of the compounds, particularly the pharmaceuti- 
cally acceptable salts, preferably the sodium salts, thereof. 
The pharmaceutical^ therapeutically active compounds and 
derivatives thereof are typically formulated and adminis- 
tered in unit-dosage forms or multiple -dosage forms. Unit- 
dose forms as used herein refers to physically discrete units 
suitable for human and animal subjects and packaged indi- 
vidually as is known in the art. Each unit-dose contains a 
predetermined quantity of the therapeutically active com- 
pound sufficient to produce the desired therapeutic effect, in 
association with the required pharmaceutical carrier, vehicle 
or diluent. Examples of unit-dose forms include ampoules 
and syringes individually packaged tablet or capsule. Unit- 
dose forms may be administered in fractions or multiples 
thereof. A multiple-dose form is a plurality of identical 
unit-dosage forms packaged in a single container to be 
administered in segregated unit-dose form. Examples of 
multiple-duse forms include vials, bottles of tablets or 
capsules or bottles of pint or gallons. Hence, multiple dose 
form is a multiple of unit-doses which are not segregated in 
packaging. 

The composition can contain along with the active ingre- 
dient: a diluent such as lactose, sucrose, dicalcium 
phosphate, or carboxymethylcellulose; a lubricant, such as 
magnesium slearate, calcium slearate and talc; and a binder 
such as starch, natural gums, such as gum acaciagelatin, 
glucose, molasses, polvinylpyrrolidine, celluloses and 
derivatives thereof, povidone, crospovidones and other such 
binders known to those of skill in the art. Liquid pharma- 
ceutical^ administrate compositions can, for example, be 
prepared by dissolving, dispersing, or otherwise mixing an 
active compound as defined above and optional pharmaceu- 
tical adjuvants in a carrier, such as, for example, water, 
saline, aqueous dextrose, glycerol, glycols, ethanol, and the 
like, to thereby form a solution or suspension, if desired, the 
pharmaceutical composition to be administered may also 
contain minor amounts of nontoxic auxiliary substances 
such as wetting agents, emulsifying agents, or solubilizing 
agents, pH buffering agents and the like, for example, 
acetate, sodium citrate, cyclodextrine derivatives, sorb it an 
monolaurate, trie thanol amine sodium acetate, triethanola- 
mine oleate, and other such agents. Actual methods of 
preparing such dosage forms arc known, or will be apparent, 
to those skilled in this art; for example, see Remington's 
Pharmaceutical Sciences, Mack Publishing Company, 
Easlon, Pa., 15lh Edition, 1975. The composition or formu- 
lation to be administered will, in any event, contain a 
quantity of the active compound in an amount sufficient to 
alleviate the symptoms of the treated subject. 

Dosage forms or compositions containing active ingredi- 
ent in the range of 0.005% to 100% with the balance made 
up from non-toxic carrier may be prepared. For oral 
administration, a pharmaceutically acceptable non-toxic 
composition is formed by the incorporation of any of the 
normally employed excipients, such as, for example phar- 
maceutical grades of mannitol, lactose, starch, magnesium 
stcaratc, talcum, cellulose derivatives, sodium 
crosscarmellose, glucose, sucrose, magnesium carbonate, 
sodium saccharin, talcum. Such compositions include 
solutions, suspensions, tablets, capsules, powders, dry pow- 
ders for inhalers and sustained release formulations, such as, 
but not limited to, implants and microencapsulated delivery 
systems, and biodegradable, biocompatible polymers, such 
as collagen, ethylene vinyl acetate, polyanhyd rides, polyg- 
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lycolic acid, polyorthoesters, pplylactic acid and others. 
Methods for preparation of these formulations are known to 
those skilled in the art and the like. The contemplated 
compositions may contain 0.0I%-100% active ingredient, 
preferably 0.1-95%, typically 75-95%. 5 

The salts, preferably sodium salts, of the active com- 
pounds may be prepared with carriers thai protect the 
compound against rapid elimination from the body, such as 
time release formulations or coatings. 

The formulations may be include other active compounds 10 
to obtain desired combinations of properties. The com- 
pounds of formula 1, or a pharmaceutically acceptable salts 
and derivatives thereof as described herein, may also be 
advantageously administered for therapeutic or prophylactic 
purposes together with another pharmacological agent 15 
known in the general art to be of value in treating one or 
more of the diseases or medical conditions referred to 
hereinabove, such as beta-adrenergic blocker (for example 
atenolol), a calcium channel blocker (for example 
nifedipine), an angiotensin converting enzyme (ACE) 2U 
inhibitor (for example lisinopril), a diuretic (for example 
furosemide or hydrochlorothiazide), an endothelin convert- 
ing enzyme (ECE) inhibitor (for example phosphoramidon), 
a neutral endopeptidase (NEP) inhibitor, an IIMGCOA 
reductase inhibitor, a nitric oxide donor, an anti-oxidant, a 25 
vasodilator, a dopamine agonist, a neuroprotective agent, 
asteroid, a beta-agonist, an anti-coagulant, or a thrombolytic 
agent. It is to be understood that such combination therapy 
constitutes a further aspect of the compositions and methods 
of treatment provided herein. 30 

1. Formulations for Oral Administration 

Oral pharmaceutical dosage forms arc cither solid, gel or 
liquid. The solid dosage forms are tablets, capsules, 
granules, and bulk powders. Types of oral tablets include 
compressed, chewable lozenges and tablets which may be 35 
enteric-coated, sugar-coated or film-coated. Capsules may 
be hard or soft gelatin capsules, while granules and powders 
may be provided in non -effervescent or effervescent form 
with the combination of other ingredients known to those 
skilled in the art. 40 

In certain embodiments, the formulations are solid dosage 
forms, preferably capsules or tablets. The tablets, pills, 
capsules, troches and the like can contain any of the fol- 
lowing ingredients, or compounds of a similar nature: a 
binder; an diluent; a disintegrating agent; a lubricant; a 45 
glidant; a sweetening agent; and a flavoring agent. 

Examples of binders include macrocrystalline cellulose, 
gum tragacanth, glucose solution, acacia mucilage, gelatin 
solution, sucrose and starch paste. Lubricants include talc, 
starch, magnesium or calcium stearate, lycopodium and 50 
stearic acid. Diluents include, for example, lactose, sucrose, 
starch, kaolin, salt, mannitol and dicalcinm phosphate. 
Glidants include, but arc not limited to, colloidal silicon 
dioxide. Disintegrating agents include crosscarmellose 
sodium, sodium starch glycolate, alginic acid, corn starch, 55 
potato starch, bentonite, methylcellulose, agar and car- 
boxymethylcellulose. Coloring agents include, for example, 
any of the approved certified water soluble FD and C dyes, 
mixtures thereof; and water insoluble FD and C dyes sus- 
pended on alumina hydrate. Sweetening agents include r>n 
sucrose, lactose, mannitol and artificial sweetening agents 
such as sodium cyclamate and saccharin, and any number of 
spray dried flavors. Flavoring agents include natural flavors 
extracted from plants such as fruits and synthetic blends of 
compounds which produce a pleasant sensation, such as, but 65 
not limited to peppermint and methyl salicylate. Wetting 
agents include propylene glycol monostcaratc, sorbitan 



monooleate, diethylene glycol monolaurate and polyoxyeth- 
ylene laural ether. Emetic-coatings include fatty acids, fats, 
waxes, shellac, ammoniatcd shellac and cellulose acetate 
phthalates. Film coatings include hydroxyethylcellulose, 
sodium carboxymethylcellulose, polyethylene glycol 4000 
and cellulose acetate phthalate. 

If oral administration is desired, the salt of the compound 
could be provided in a composition that protects it from the 
acidic environment of the stomach. For example, the com- 
position can be formulated in an enteric coating that main- 
tains its integrity in the stomach and releases the active 
compound in the intestine. The composition may also be 
formulated in combination with an antacid or other such 
ingredient. 

When the dosage unit form is a capsule, it can contain, in 
addition to material of the above type, a liquid carrier such 
as a fatty oil. In addition, dosage unit forms can contain 
various other materials which modify the physical form of 
the dosage unit, for example, coatings of sugar and other 
enteric agents. The compounds can also be administered as 
a component of an elixir, suspension, syrup, wafer, sprinkle, 
chewing gum or the like. A syrup may contain, in addition 
to the active compounds, sucrose as a sweetening agent and 
certain preservatives, dyes and colorings and flavors. 

The active materials can also be mixed with other active 
materials which do not impair the desired action, or with 
materials that supplement the desired action, such as 
antacids, H2 blockers, and diuretics. For example, if the 
compound is used for treating asthma or hypertension, it 
may be used with other bronchodilators and antihyperten- 
sive agents, respectively. The active ingredient is a com- 
pound or salt thereof as described herein. Higher 
concentrations, up to about 98% by weight of the active 
ingredient may be included. 

Pharmaceutically acceptable carriers included in tablets 
are binders, lubricants, diluents, disintegrating agents, col- 
oring agents, flavoring agents, and wetting agents. Enteric- 
coated tablets, because of the enteric-coating, resist the 
action of stomach acid and dissolve or disintegrate in the 
neutral or alkaline intestines. Sugar-coated tablets are com- 
pressed tablets to which different layers of pharmaceutically 
acceptable substances are applied. Film -coaled tablets are 
compressed tablets which have been coated with polymers 
or other suitable coating. Multiple compressed tablets are 
compressed tablets made by more than one compression 
cycle utilizing the pharmaceutically acceptable substances 
previously mentioned. Coloring agents may also be used in 
the above dosage forms. Flavoring and sweetening agents 
are used in compressed tablets, sugar-coated, multiple com- 
pressed and chewable tablets. Flavoring and sweetening 
agents are especially useful in the formation of chewable 
tablets and lozenges. 

I j quid oral dosage forms include aqueous solutions, 
emulsions, suspensions, solutions and/or suspensions recon- 
stituted from non-effervescent granules and effervescent 
preparations reconstituted from effervescent granules. Aque- 
ous solutions include, for example, elixirs and syrups. Emul- 
sions are either oil-in-water or water-in-oil. 

Elixirs are clear, sweetened, hydroalcoholic preparations. 
Pharmaceutically acceptable carriers used in elixirs include 
solvents. Syrups are concentrated aqueous solutions of a 
sugar, for example, sucrose, and may contain a preservative. 
An emulsion is a two-phase system in which one liquid is 
dispersed in the form of small globules throughout another 
liquid. Pharmaceutically acceptable carriers used in emul- 
sions are non-aqueous liquids, emulsifying agents and pre- 
servatives. Suspensions use pharmaceutically acceptable 
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suspending agents and preservatives. Pharmaceutical^ 
acceptable substances used in non-effervescent granules, to 
be reconstituted into a liquid oral dosage form, include 
diluents, sweeteners and wetting agents. Pharmaceutically 
acceptable substance used in effervescent granules, to be 
reconstituted into a liquid oral dosage form, include organic 
adds and a source of carbon dioxide. Coloring and flavoring 
agents are used in all of the above dosage forms. 

Solvents include glycerin, sorbitol, ethyl alcohol and 
syrup. Examples of preservatives include glycerin, methyl 
and propylparaben, benzoic add, sodium benzoate and alco- 
hol, Examples of non-aqueous liquids utilized in emulsions 
include mineral oil and cottonseed oil. Examples of emul- 
sifying agents include gelatin, acacia, tragacanlh, benlonite, 
and surfactants such as polyoxyethylene sorbitan 
monooleate. Suspending agents include sodium 
carboxymethylcellulose, pectin, tragacanth, Veegum and 
acacia. Diluents include lactose and sucrose. Sweetening 
agents include sucrose, syrups, glycerin and artificial sweet- 
ening agents such as sodium cyclamate and saccharin. 
Welling agents include propylene glycol monoslearale, sor- 
bitan monooleate, diethylene glycol monolaurate and poly- 
oxyethylene lauryl ether. Organic adds include citric and 
tartaric acid. Sources of carbon dioxide include sodium 
bicarbonate and sodium carbonate. Coloring agents include 
any of the approved certified water soluble FD and C dyes, 
and mixtures thereof. Flavoring agents include natural fla- 
vors extracted from plants such fruits, and synihetic blends 
of compounds which produce a pleasant taste sensation. 

For a solid dosage form, the solution or suspension, in for 
example propylene carbonate, vegetable oils or 
triglycerides, is preferably encapsulated in a gelatin capsule. 
Such solutions, and the preparation and encapsulation 
thereof, are disclosed in U.S. Pat. Nos 4,328,245; 4,409,239; 
and 4,410,545. For a liquid dosage form, the solution, em., 
for example, in a polyethylene glycol, may be diluted with 
a sufficient quantity of a pharmaceutically acceptable liquid 
carrier, e.g. water, to be easily measured for administration. 

Alternatively, liquid or semi-solid oral formulations may 
be prepared by dissolving or dispersing the active compound 
or salt in vegetable oils, glycols, triglycerides, propylene 
glycol esters (e.g. propylene carbonate) and other such 
carriers, and encapsulating these solutions or suspensions in 
hard or soft gelatin capsule shells. Other useful formulations 
include those set forth in U.S. Pat. Nos. Re 28,819 and 
4,358,603. 

In one embodiment, the formulations are solid dosage 
forms, preferably capsules or tablets. In a preferred 
embodiment, the formulations are solid dosage forms, pref- 
erably capsules or tablets, containing 10-100%, preferably 
50-95%, more preferably 75-85%, most preferably 
80-85%, by weight, of one or more sulfonamides or sul- 
fonamide salts, preferably sodium hydrogen phosphate or 
sodium salts, more preferably the sodium salts, of one or 
more sulfonamide compounds of formula I; about 0-25%, 
preferably 8-15%, of a diluent or a binder, such as lactose 
or microcryslalline cellulose; about 0 to 10%, preferably 
about 3-7%, of a disintegrant, such as a modified starch or 
cellulose polymer, particularly a cross-linked sodium car- 
boxymcthyl cellulose, such as crosscarmcllosc sodium 
(Crosscarmellose sodium NF is available commercially 
under the name AC-DI-SOL, FMC Corporation, 
Philadelphia, Pa.) or sodium starch glycolate; and 0-2% of 
a lubricant, such a magnesium slearale, talc and calcium 
stearate. Tlie disintegrant, such as crosscarmellose sodium 
or sodium starch glycolate, provides for rapid break-up of 
the ccllulosic matrix for immediate release of active agent 



following dissolution of coating polymer. In all 
embodiments, the precise amount of active ingredient and 
auxiliary ingredients can be determined empirically and is a 
function of the route of administration and the disorder that 
5 is treated. 

In an exemplary embodiment, the formulations are cap- 
sules containing about 80-90%, preferably about 83% of 
one or more sodium salts of one or more sulfonamide 
compounds of formula 1; about 10-15%, preferably about 
11% of a diluent or a binder, such as lactose or microcrys- 
lalline cellulose; about 1—10%, preferably about 5% of a 
disintegrant, such as crosscarmellose sodium or sodium 
starch glycolate; and about 0.1 to 5%, preferably about 1% 
of a lubricant, such as magnesium stearate. Solid forms for 
administration as tablets are also contemplated herein. 

15 In an exemplary preferred embodiment, the formulations 
arc capsules containing 83% of one or more sodium salts of 
one or more sulfonamide compounds; 11% of raicrocrystal- 
line cellulose; 5% of a disintegrant, such as Crosscarmellose 
sodium or sodium starch glycolate; and 1% of magnesium 

2U stearate. 

The above embodiments may also be formulated in the 
form of a tablet, which may optionally be coated. Tablets 
will contain the compositions described herein. 

In all embodiments, tablets and capsules formulations 

25 may be coated as known by those of skill in the art in order 
to modify or sustain dissolution of the active ingredient. 
Thus, for example, they may be coated with a conventional 
enterically digestible coating, such as phenylsalicylale, 
waxes and cellulose acetate phthalate. 

30 2. Injectables, Solutions and Hmulsions 

Parenteral administration, generally characterized by 
injection, cither subcutancously, intramuscularly or intrave- 
nously is also contemplated herein. Injectables can be pre- 
pared in conventional forms, either as liquid solutions or 

35 suspensions, solid forms suitable for solution or suspension 
in liquid prior to injection, or as emulsions. Suitable excipi- 
ents are, for example, water, saline, dextrose, glycerol or 
ethanol. In addition, if desired, the pharmaceutical compo- 
sitions to be administered may also contain minor amounts 

40 of non-toxic auxiliary substances such as wetting or emul- 
sifying agents, pH buffering agents, stabilizers, solubility 
enhancers, and other such agents, such as for example, 
sodium acetate, sorbitan monolaurate, triethauolamine ole- 
ate and cyclodextrins. Implantation of a slow-release or 

45 sustained-release system, such that a constant level of dos- 
age is maintained (sec, e.g., U.S. Pat. No. 3,710,795) is also 
contemplated herein. The percentage of active compound 
contained in such parenteral compositions is highly depen- 
dent on the specific nature thereof, as well as the activity of 

50 the compound and the needs of the subject. 

Parenteral administration of the formulations includes 
intravenous, subcutaneous and intra muscu la r administra- 
tions. Preparations for parenteral administration include 
sterile solutions ready for injection, sterile dry soluble 

55 products, such as the lyophilized powders described herein, 
ready to be combined with a solvent just prior to use, 
including hypodermic tablets, sterile suspensions ready for 
injection, sterile dry insoluble products ready to be com- 
bined with a vehicle just prior to use and sterile emulsions. 

rtn The solutions may be cither aqueous or nonaqueous. 

If administered intravenously, suitable carriers include 
physiological saline or phosphate buffered saline (PBS), and 
solutions containing thickening and solubilizing agents, 
such as glucose, polyethylene glycol, and polypropylene 

65 glycol and mixtures thereof. 

Pharmaceutically acceptable carriers used in parenteral 
preparations include aqueous vehicles, nonaqueous vehicles, 
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antimicrobial agents, isotonic agents, buffers, antioxidants, 
local anesthetics, suspending and dispersing agents, emul- 
sifying agents, sequestering or chelating agents and other 
pharmaceutically acceptable substances. 

Examples of aqueous vehicles include Sodium Chloride 5 
Injection, Ringers Injection, Isotonic Dextrose Injection, 
Sterile Water Injection, Dextrose and Laclaled Ringers 
Injection. Nonaqueous parenteral vehicles include fixed oils 
of vegetable origin, cottonseed oil, corn oil, sesame oil and 
peanut oil. Antimicrobial agents in bacteriostatic or fungi- 10 
static concentrations must be added to parenteral prepara- 
tions packaged in multiple -dose containers which include 
phenols or cresols, mercurials, benzyl alcohol, 
chlorobulanol, methyl and propyl p-hydroxybenzoic acid 
esters, thimerosal, benzalkonium chloride and benzetho- 15 
nium chloride. Isotonic agents include sodium chloride and 
dextrose. Buffers include phosphate and citrate. Antioxi- 
dants include sodium bisulfate. Txical anesthetics include 
procaine hydrochloride. Suspending and dispersing agents 
include sodium carboxymethylcelluose, hydroxypropyl 2U 
melhylcellulose and polyvinylpyrrolidone. Emulsifying 
agents include Polysorbate 80 (Tween 80). A sequestering or 
chelating agent of metal ions include BDTA. Pharmaceutical 
carriers also include ethyl alcohol, polyethylene glycol and 
propylene glycol for water misciblc vehicles and sodium 25 
hydroxide, hydrochloric acid, citric acid or lactic acid for pH 
adjustment. 

The concentration of the pharmaceutical^ active com- 
pound is adjusted so that an injection provides an effective 
amount to produce the desired pharmacological effect, fhe 30 
exact dose depends on the age, weight and condition of the 
patient or animal as is known in the art. 

The unit-dose parenteral preparations are packaged in an 
ampoule, a vial or a syringe with a needle. All preparations 
for parenteral administration must be sterile, as is know and 35 
practiced in the art. 

Illustratively, intravenous or intraarterial infusion of a 
sterile aqueous solution containing an active compound is an 
effective mode of administration. Another embodiment is a 
sterile aqueous or oily solution or suspension containing an 40 
active material injected as necessary to produce the desired 
pharmacological effect. 

Injectables are designed for local and systemic adminis- 
tration. Typically a therapeutically effective dosage is for- 
mulated to contain a concentration of at least about 0.1% 45 
w/w up to about 90% w/w or more, preferably more than 1 % 
w/w of the active compound to the treated tissue(s). The 
active ingredient may be administered at once, or may be 
divided into a number of smaller doses lo be administered at 
intervals of time. It is understood that the precise dosage and 50 
duration of treatment is a function of the tissue being treated 
and may be determined empirically using known testing 
protocols or by extrapolation from in vivo or in vitro test 
data. It is to be noted that concentrations and dosage values 
may also vary with the age of the individual treated. It is to 55 
be further understood that for any particular subject, specific 
dosage regimens should be adjusted over time according to 
the individual need and the professional judgment of the 
person administering or supervising the administration of 
the formulations, and that the concentration ranges set forth f»n 
herein are exemplary only and are not intended to limit the 
scope or practice of the claimed formulations. 

The compound may be suspended in micronized or other 
suitable form or may be derivatized lo produce a more 
soluble active product or to produce a prodrug. The form of 65 
the resulting mixture depends upon a number of factors, 
including the intended mode of administration and the 



solubility of the compound in the selected carrier or vehicle. 
The effective concentration is sufficient for ameliorating the 
symptoms of the condition and may be empirically deter- 
mined. 

The data in Table 3 reflects the increased stability of 
solutions of the sodium hydrogen phosphate and sodium 
salts of 4-chloro-3-methyl-5-(2-<2-(6-methylbenzoldIl,3] 
dioxol-5-yl)acetyl)-3-thienyLsulfonamido)isoxazole as com- 
pared to the neutral compound. These sails also exhibit 
improved solubility over the neutral compound in aqueous 
media. As can be seen from Table 3, the sodium hydrogen 
phosphate salt is more stable than the neutral compound in 
a LABRASOL solution. The sodium salt was found, in 
certain aqueous formulations, to be as stable as the sodium 
hydrogen phosphate salt. 

TABLE 3 



SALT 


mg/mL 


VEHICLE 


h a 


(%) b 


iione 


150 


LABRASOL 


24 


90.1 


sodium 


100 


LABRASOL 


22,5 


98.2 


hydrogen 






50.5 


97.1 


phosphate 










sodium 


50 


10% LABRASOL/water 


6 


87.0 


hydrogen 










phosphate 










sodium 


25 


" 


6 


«y.4 


hydrogen 










phosphate 










sodium 


100 


DMSO 


25 


98.fi 


hydrogen 










phosphate 










sodium 


10 


0.01M NaP0 4 :PEG:EtOH 


24.5 


98.6 


hydrogen 




(6:3:1) (pH 7.7) 


48 


100 


phosphate 










sodium 


2.4 


water 


17.5 


96.5 


hydrogen 










phosphote 










sodium 


25 


0.1% BSA in water 


92 


46.6 


hydrogen 










phosphate 










sodium 


25 


wate r 


6 


94.5 


hydrogen 










phosphate 










sodium 


10 


water:PEG 400:EtOH (6:3:1) 


6 


100 


hydrogen 










phosphate 










sodium 


10 


0.01M NaP0 4 :PEG 400:EtOH 


67.5 


100 


hydrogen 




(6:3:1) (pH 7.5) 


7 dnys 


9S.8 


phosphate 






19 days 


95.6 


sodium 


5 


deionized water 


24 


93 


hydrogen 






48 


85 


phosphate 






72 


77 


sodium 


5 


tap water 


24 


91 


hydrogen 




38 


84 


phosphate 






72 


76 


sodium 


0.51 


normal saline 


24 


96.9 






5% dextrose 


24 


99.4 




0.57 


0.75% PVP + 1.5% PG 


24 


74.4 




0.49 


1.5% PVP + 3.0% PG 


24 


90.0 




100 


5% dextrose 


6 


93.0 




100 


30% sorbitol 


24 


93.2 




30 


5% dextrose 


24 


92.2 




30 


20% sorbitol 


24 


93.2 




20 


5% dextrose 


24 


92.4 




20 


10% d ex I rust; 


24 


93.4 




20 


10% dextrose + 10% PG 


24 


95.6 




20 


5% dextrose 


24 

<J3°C) 


93.7 




20 


5% dextrose 


24 


90.1 




20 


5% dextrose + K-phosphate 
buffer, 2.5% w/v (pH 7) 


20 


92.6 




20 


5% dextrose + K-phosphatc 
buffer, 2.5% w/v (pH 6.5) 


24 


89.4 






5% dextrose + K-phosphate 


24 


84.6 






buffer, 2.5% w/v (pH rt) 










5% dextrose + K-phosphate 




93.4 
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TABLE 3-continued 


SALT mg/mL 


VEHICLE 


h' 


(%? 




buffer, 2.5% wA' (pH 7.5) 






- 


5% dextrose + citrate buffer, 


21 


92.9 




03% w/v (pH SJ 






■ 


10% dextrose + 10% FG 


24 


90.7 




Nn-phosphatc buffer, 0.3% 








w/v (pH 7.5) 






H ■ 


10% dextrose + 10% PC! 


24 


97.4 




■f fva-phosphate buffer, 0.3% 


(4° C.) 






w/v (pH 7.5) 








10% dextrose + 10% PG 


24 


96.4 




+ Na-phosphate buffer, 0.3% 


(4* C) 






w/v (pH 8) 








10% dextrose + 10% PG 


24 


97.6 




+ citrate buffer, 03% w/v (pH 


(4° C.) 






7.4) 






* • 


10% dextrose + 10% PG 


24 


97.6 






(4 U C.) 




30 


10% dextrose + 10*31' PG 


24 


98.0 




+ citrate buffer, 0.3% w/v Q>H 


(4° C.) 






7.5) 






20 


5% dextrose + 5% PG 


26 


97.2 




+ citrate buffer, 0.3% w/v (pH 


(4° C.) 






7.5) 




100 


10% dextrose + 10% PG 


24 


94.2 




+ citrate buffer, 03% w/v (pH 








7.5) 






2U 


5% dextrose + citrate buffer, 


27 


96.6 




0.3% w/v (pH 7.5) 


(4° C) 




100 


30% sorbitol 


24 


93.2 


30 


5% dextrose 


24 


92.2 


30 


20% smbitnl 


24 


93.2 


20 


5% dextrose 


24 


92.4 


20 


10% dextrose 


24 


93.4 


20 


10% dextrose + 10% PG 


24 


95.6 


20 


5% dextrose 


24 


90.2 


20 


5% dextrose 


25 


93.7^ 






(10° C.) 




20 


5% dextrose + 5% buffer 


24 


<J2.6 




(pH 7.0) 







"hours following preparation of the formulation 

^percent 4Hrh1oro-3-itiethy)-5-(2-(2-(ri-niethylben7xi[dI1,3]dioxot-5-yl) 
iicxlyl)-3-lhicnylsu]fonamktu)LiuxHjiole remaining as determined by high 
performance liquid chromatographic analysis. 



In many instances, the solutions of sodium sails, including 
the sodium salt and sodium hydrogen phosphate salts exhibit 
improved stability as compared to the neutral compound. 
These salts also exhibit improved solubility over the neutral 
compound in aqueous media. 

3, Lyophilized Powders 

Of particular interest herein, are lyophilized powders, 
which can be reconstituted for administration as solutions, 
emulsions and other mixtures. They may also be formulated 
as solids or gels. 

In particular embodiments, formulations of sodium 
hydrogen phosphate or sodium, preferably sodium, salts of 
the sulfonamide compounds, which possess increased sta- 
bility relative to formulations of the neutral sulfonamides are 
provided. Specifically, formulation of sulfonamide sodium 
salts as a sterile, lyophilized powder are provided. These 
powders were found to have increased stability relative to 
formulations of the neutral sulfonamides. 

'Ihe sterile, lyophilized powder is prepared by dissolving 
the sodium salt in a sodium phosphate buffer solution 
containing dextrose or other suitable excipient. Subsequent 
sterile filtration of the solution followed by lyophilization 
under standard conditions known to those of skill in the art 
provides the desired formulation. Briefly, the lyophilized 
powder is prepared by dissolving dextrose, sorbitol, 
fructose, corn syrup, xylitol, glycerin, glucose, sucrose or 
other suitable agent, about 1-20%, preferably about 5 to 
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15%, in a suitable buffer, such as citrate, sodium or potas- 
sium phosphate or other such buffer known to those of skill 
in the art at, typically, about neutral pH. Then, a selected salt, 
preferably the sodium salt of the sulfonamide (about 1 g of 

5 the salt per 10-100 g of the buffer solution, typically about 
1 g/30 g), is added to the resulting mixture, preferably above 
room temperature, more preferably at about 30-35° C, and 
stirred until it dissolves. The resulting mixture is diluted by 
adding more buffer (so that the resulting concentration of the 

1[} salt decreases by about 10-50%, typically about 15-25%). 
The resulting mixture is sterile filtered or treated to remove 
particulates and to insure sterility, and apportioned into vials 
for lyophilization. Each vial will contain a single dosage 
(100—500 mg, preferably 250 mg) or multiple dosages of the 

J5 sulfonamide salt. The lyophilized powder can be stored 
under appropriate conditions, such as at about 4° C. to room 
temperature. Details of an exemplary procedure are set forth 
in the Examples. 

Reconstitution of this lyophilized powder with water for 

2U injection provides a formulation for use in parenteral admin- 
istration of sodium salts of the sulfonamides. For reconsti- 
tution about 1-50 mg, preferably 5-35, more preferably 
about 9-30 Is added per ml of sterile water or other suitable 
carrier. The precise amount depends upon the indication 

25 treated and selected compound, Such amount can be empiri- 
cally determined. 

In one embodiment, Ihe formulations contain lyophilized 
solids containing one or more sodium hydrogen phosphate 
or sodium, preferably sodium, salts of one or more sulfona- 

30 mide compounds of formula 1, and also contain one or more 
of the following: 

a buffer, such as sodium or potassium phosphate, or 
citrate; 

a solubilizing agent, such as LABRASOL, DMSO, bis 
35 (trimethylsilyl)acetamide, ethanol, propyieneglycol 
(Pfi), or polyvinylpyrrolidinc (PVP); and 
a sugar or carbohydrate, such as sorbitol or dextrose. 
In more preferred embodiments, the formulations contain 
one or more sodium hydrogen phosphate or sodium, prcf- 
40 erably sodium, salts of one or more sulfonamide compounds 
of formula I; a buffer, such as sodium or potassium 
phosphate, or citrate; and a sugar or carbohydrate, such as 
sorbitol or dextrose. 

In the most preferred embodiments, the formulations 
45 contain one or more sodium salts of the sulfonamide com- 
pounds; a sodium phosphate buffer; and dextrose. The 
preparation of these formulations is exemplified in the 
EXAMPLES. 

4. Topical Administration 
so Topical mixtures are prepared as described for the local 
and systemic administration. The resulting mixture may be 
a solution, suspension, emulsions or the like and are formu- 
lated as creams, gels, ointments, emulsions, solutions, 
elixirs, lotions, suspensions, tinctures, pastes, foams, 
55 aerosols, irrigations, sprays, suppositories, bandages, dermal 
patches or any other formulations suitable for topical admin- 
istration. 

The sodium salts and other derivatives of the compounds 
may be formulated as aerosols for topical application, such 

r>n as by inhalation (sec, e.g., U.S. Pat. Nos. 4,044,126, 4,414, 
209, and 4,364,923, which describe aerosols for delivery of 
a steroid useful for treatment inflammatory diseases, par- 
ticularly asthma). These formulations for administration to 
ihe respiratory tract can be in the form of an aerosol or 

65 solution for a nebulizer, or as a microfine powder tor 
insufflation, alone or in combination with an inert carrier 
such as lactose. In such a case, the particles of the formu- 
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lation will typically diameters of less than 50 microns, 
preferably less than 10 microns. 

The sodium salts of the compounds may be formulated for 
local or topical application, such as for topical application to 
the skin and mucous membranes, such as in the eye, in the 5 
form of gels, creams, and lotions and for application to the 
eye or for inlracislernal or intraspinal application. Topical 
administration is contemplated for transdermal delivery and 
also for administration to the eyes or mucosa, or for inha- 
lation therapies. Nasal solutions of the active compound 10 
alone or in combination with other pharmaceutical ly accept- 
able excipients can also be administered. 

These solutions, particularly those intended for oph- 
thalmic use, may be formulated as 0.01%— 10% isotonic 
solutions, pH about 5-7, with appropriate salts. 15 

5. Articles of Manufacture 

The derivatives, particularly the salts, acids, esters and 
preferably the sodium salts of the compounds may be 
packaged as articles of manufacture containing packaging 
material, a sodium salt of a compound provided herein, 2U 
which is effective for antagonizing the effects of endolhelin, 
ameliorating the symptoms of an endothelin-mediated 
disorder, or inhibiting binding of an endothelin peptide to an 
ET receptor with an IC 50 of less than about 10 //M, within 
the packaging matcriat, and a label that indicates that the 25 
compound or salt thereof is used for antagonizing the effects 
of endothelin, treating endothelin-mediated disorders or 
inhibiting the binding of an endothelin peptide to an ET 
receptor. 

6. Formulations for Other Routes of Administration 30 
Depending upon the condition treated other routes of 

administration, such as topical application, transdermal 
patches, an rectal administration are also contemplated 
herein. 

For example, pharmaceutical dosage forms for rectal 35 
administration are rectal suppositories, capsules and tablets 
for systemic effect. Rectal suppositories are used herein 
mean solid bodies for insertion into the rectum which melt 
or soften at body temperature releasing one or more phar- 
macologically or therapeutically active ingredients. Pbarma- 40 
ceutically acceptable substances utilized in rectal supposi- 
tories are bases or vehicles and agents to raise the melting 
point. Examples of bases include cocoa butter (theobroma 
oil), glycerin-gelatin, carbowax, (polyoxyethylene glycol) 
and appropriate mixtures of mono-, di- and triglycerides of 45 
fatty acids. Combinations of the various bases may be used. 
Agents to raise the melting point of suppositories include 
spermaceti and wax. Rectal suppositories may be prepared 
either by the compressed method or by molding. The typical 
weight of a rectal suppository is about 2 to 3 gm. 50 

Tablets and capsules for rectal administration are manu- 
factured using the same pharmaceutically acceptable sub- 
stance and by the same methods as for formulations for oral 
administration. 

D. Evaluation of the bioactivity of the Compounds 55 

Standard physiological, pharmacological and biochemical 
procedures are available for testing the compounds to iden- 
tify those that possess any biological activities of an endot- 
helin peptide or the ability to interfere with or inhibit 
endothelin peptides. Compounds that exhibit in vitro r»n 
activities, such as the ability to bind to endothelin receptors 
or to compete with one or more of the endothelin peptides 
for binding to endothelin receptors can be used in the 
methods for isolation of endothelin receptors and the meth- 
ods for distinguishing the specificities of endothelin 65 
receptors, and are candidates for use in the methods of 
treating endothelin-mediated disorders. 
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Thus, other preferred compounds of formulas I and II, in 
addition to those specifically identified herein, that are 
endothelin antagonists or agonists may be identified using 
such screening assays. 

1. Identifying Compounds that Modulate the Activity of 
an Endothelin Peptide 

The compounds are tested for the ability to modulate the 
activity of eudothelin-1. Numerous assays are known to 
those of skill in the art for evaluating the ability of com- 
pounds to modulate the activity of endothelin (sec, e.g., U.S. 
Pat. No. 5,1 14,918 to Tshikawa et al.; EP Al 0 436 189 to 
BANYU PHARMACEUTICAL CO., LTD. (Oct. 7, 1991); 
Borges et al. (1989) Eur. J. Pharm. 165: 223-230; Filep et 
al. (1991) Biochem. Biophyn. Res. Commun. 171: 171-176). 
In vitro studies may be corroborated with in vivo studies 
(see, e.g., U.S. Pat. No. 5,114,918 to Ishikawa et al.; EP Al 
0 436 189 to BANYU PHARMACEUTICAL CO., LTD. 
(Oct. 7, 1991)) and pharmaceutical activity thereby evalu- 
ated. Such assays are described in the Examples herein and 
include the ability to compete for binding to ET^ and ET B 
receptors present on membranes isolated from cell lines that 
have been genetically engineered to express either ET A or 
ET fl receptors on their cell surfaces. 

The properties of a potential antagonist may be assessed 
as a function of its ability to inhibit an endothelin induced 
activity in vitro using a particular tissue, such as rat portal 
vein and aorta as well as rat uterus, trachea and vas deferens 
(see e.g., Borges, R., Von Grafenstein, H. and Knight, D. E., 
"Tissue selectivity of endothelin,'* Eur. J. Pharmacol 
165:223-230, (1989)). llie ability to act as an endothelin 
antagonist in vivo can be tested in hypertensive rats, ddy 
mice or other recognized animal models (sec, Kaltcnbronn 
et al. (1990) J. Med. Chetn. 33:838-845, see, also, U.S. Pat. 
No. 5,114,918 to Ishikawa et al.; and EP Al 0 436 189 to 
BANYU PHARMACEUTICAL CO., LTD (Oct. 7, 1991); 
see, also Bolger et al. (1983) /. Pharmacol Exp. Ther. 
225291-309). Using the results of such animal studies, 
pharmaceutical effectiveness may be evaluated and pharma- 
ceutically effective dosages determined. A potential agonist 
may also be evaluated using in vitro and in vivo assays 
known to those of skill in the art. 

Endothelin activity can be identified by the ability of a test 
compound to stimulate constriction of isolated rat thoracic 
aorta (Borges et al. (1989) "Tissue selectivity of endothelin" 
Eur. J. Pharmacol. 165: 223-230). To perform the assay, the 
endothelium is abraded and ring segments mounted under 
tension in a tissue bath and treated with endothelin in the 
presence of the test compound. Changes in endothelin 
induced tension are recorded. Dose response curves may be 
generated and used to provide io formation regarding the 
relative inhibitory potency of the test compound. Other 
tissues, including heart, skeletal muscle, kidney, litems, 
trachea and vas deferens, may be used for evaluating the 
effects of a particular test compound on tissue contraction. 

Endothelin isotype specific antagonists may be identified 
by the ability of a test compound to interfere with endothelin 
binding to different tissues or cells expressing different 
endothelin-receptor subtypes, or to interfere with the bio- 
logical effects of endothelin or an endothelin isotype 
(Takayanagi ct al. (1991) Reg. Pen. 32: 23-37, Panck ct al. 
(1992) Biochem. Biophys. Res. Commun. 183: 566-571). 
For example, ET B receptors are expressed in vascular endot- 
helial cells, possibly mediating the release of prostacyclin 
and endolhelium-derivcd relaxing factor (De Nucci et al. 
(1988) Proc. Natl Acad Set. USA 85:9797). ET^ receptors 
are not detected in cultured endothelial cells, which express 
ET B receptors. 
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The binding of compounds or inhibition of binding of 
endothcUn to ET fl receptors can be assessed by measuring 
the inhibition of cndothclin-l-racdiatcd release of 
prostacyclin, as measured by its major stable metabolite, 
6-keto PGF Ja , from cultured bovine aortic endothelial cells 5 
(see, e.g., Filep et al. (1991) Biochem. and Biophys Res. 
Commun. 177; 171-176). Thus, the relative affinity of the 
compounds for different endothelin receptors may be evalu- 
ated by determining the inhibitory dose response curves 
using tissues that differ in receptor subtype. 10 

Using such assays, the relative affinities of the compounds 
for ET A receptors and ET S receptors have been and can be 
assessed. Those that possess the desired properties, such as 
specific inhibition of binding of endothelin- 1, are selected. 
The selected compounds that exhibit desirable activities may 15 
be therapeutically useful and are tested for such uses using 
the above -described assays from which in vivo effectiveness 
may be evaluated (see, e.g, U.S. Pat. No. 5,248,807; U.S. 
Pat*. No. 5,240,910; U.S. Pat. No. 5,198,548; U.S. Pat. No. 
5,187,195; U.S. Pat. No. 5,082,838; U.S. Pat. No. 5,230,999; 20 
published Canadian Application Nos. 2,067,288 and 
2071193; published Great Britain Application No. 2,259, 
450; Published International PCI' Application No. WO 
93/08799; Denigi et al. (1993) Kidney International 
44:440-444; and Nirci ct al. (1993) Life Sciences 25 
52:1869-1874). Compounds that exhibit in vitro activities 
that correlate with in vivo effectiveness will then be formu- 
lated in suitable pharmaceutical compositions and used as 
therapeutics. 

Mlie compounds also may be used in methods for identi- 30 
fying and isolating endotheiin-specific receptors and aiding 
in the design of compounds that arc more potent endothelin 
antagonists or agonists or that are more specific for a 
particular endothelin receptor. 

2. Isolation of Endothelin Receptors 35 
A method for identifying endothelin receptors is provided. 
In practicing this method, one or more of the compounds is 
linked to a support and used in methods of affinity purifi- 
cation of receptors. Ry selecting compounds with particular 
specificities, distinct subclasses of ET receptors may be 40 
identified. 

One or more of the compounds may be linked to an 
appropriate resin, such as Affi-gel, covalently or by other 
linkage, by methods known to those of skill in the art for 
linking endothelin to such resins (see, Schvartz et al. (1990) 45 
Endocrinology 126: 3218-3222). The linked compounds 
can be those that are specific for ET A or ET B receptors or 
other subclass of receptors. 

The resin is pre-equilibrated with a suitable buffer gen- 
erally at a physiological pH (7 to 8). A composition con- 50 
taining solubilized receptors from a selected tissue are 
mixed with the resin to which the compound is linked and 
the receptors arc selectively clutcd. The receptors can be 
identified by testing them for binding to an endothelin 
isopeptide or analog or by other methods by which proteins 55 
are identified and characterized. Preparation of the receptors, 
the resin and the elution method may be performed by 
modification of standard protocols known to those of skill in 
the art (see, e., Schvartz et al. (1990) Endocrinology 126: 
3218-3222). fit) 

Other methods for distinguishing receptor type based on 
differential affinity to any of the compounds herein are 
provided. Any of the assays described herein for measuring 
the affinity of selected compounds for endothelin receptors 
may also be used to distinguish receptor subtypes based on 65 
affinity for particular compounds provided herein. In 
particular, an unknown receptor may be identified as an ET^ 



or ET B receptor by measuring the binding affinity of the 
unknown receptor for a compound provided herein that has 
a known affinity for one receptor over the other. Such 
preferential interaction is useful for determining the particu- 
lar disease that may be treated with a compound prepared as 
described herein. For example, compounds with high affinity 
for ET^ receptors and little or no affinity for ET^ receptors 
are candidates for use as hypertensive agents; whereas, 
compounds that preferentially interact with ET fl receptors 
arc candidates for use as anti -asthma agents. 

The following examples are included for illustrative pur- 
poses only and are not intended to limit the scope of the 
invention. 

EXAMPLE 1 

N-(4-Bromo-3-mcthyl-5-isoxazolyi)-2-(aminocarbonyl) 
thiophene-3-sulfonamide 

Carbonyldiimidazole (485 mg, 2.99 mmol) was added to 
a solution of N-(4-bromo-3-methyl-5-isoxazolyl)-2- 
carboxyllhiophene-3-sulfonamide (1 g, 2.72 mmol) in THF 
(10 mL) at room temperature. The mixture was stirred for 1 
5 minutes. Aqueous NH 3 (5 mL) was then added, and the 
mixture was stirred at room temperature for 30 minutes. The 
solvent was evaporated and the residue was partitioned 
between EtOAc and IN HC1. The organic layer was dried 
(MgS0 4 ). The solid was filtered and the filtrate concen- 
trated. The oily residue was recryslalli/ed from EtOAc to 
give N-(4-bromo-3-methyl-5-isoxazolyl)-2- 
(aminocarbonyl)thiophene-3-sulfonamide (946 mg, 95% 
yield) as a white solid, m.p, 168-170° C. 

EXAMPLE 2 

N-(4-Bromo-3-methyl-5-isoxazolyi)-2-[(3,4- 
methylenedioxy)benzoyl]thiophene-3-sulfonamide 

A. N-(4-Rromo-3-mcthyl-5-isoxazolyl)-2-[(N-mcthoxy-N- 
me th yl)a m ino c arbo nyl]thi op he ne -3 -sulf on a m ide 

N-(4-brorao-3-methyl-5-isoxazolyl)-2-[(N-methoxy- 
Nmethyl)carboxamide]thiophene-3-sulfonamide was pre- 
pared by the same method as described in Example 1 with 
the exception that N,0-dimethylhyroxylamine was used in 
place of ammonium hydroxide. The yield was 90%. 

B. N-(4-Bromo-3-mcthyl-5-isoxazolyl)-2-[(3,4- 
methylenedioxy)benzoyl]-thiophene-3 -sulfonamide 

Freshly prepared (3,4-methylenedioxy)phenyl magne- 
sium bromide (1.28 g of (3,4-methylenedioxy) 
bromobenzene and 172 mg Mg turnings) was added to a 
solution of N-(4-bromo-3-methyl-5-isoxazolyl)-2-[(N- 
methoxy-N-methyl)aminocarbonyl]thiophene-3- 
sulfonamidc (Example 2 A) (652 mg, 1 .59 mmol) in THF (1 0 
mL) at room temperature. The resulting mixture was 
refluxed for 30 minutes. To workup, the mixture was 
allowed to cool to room temperature and was quenched with 
IN HCI (10 mL). THF was then evaporated. The aqueous 
residue was partitioned between IN HCI and EtOAc. The 
organic layer was concentrated and the residue was purified 
by HPLC to give N-(4-bromo-3-mcthyl-5-isoxazolyl)-2-[(3, 
4-methylenedioxy)benzoyllthiophene-3-sulfonamide (90 
mg, 12% yield) as a dark yellow powder, m.p. 47-49° C. 

EXAMPLE 3 

N-(4-B romo-3-m ethyl -5 -isoxazol y 1 )-2-[( 2-hydroxyphcn y 1 ) 
aminocarbonyl]thiophene-3-sulfonamide 

N-(4-Brorao-3-methyl-5-isoxazolyl)-2-[(2- 
hydroxyphenyl)aminocarbonyl]thiophene-3-sulfonamide 
was prepared by the same method as described in Example 
1 with the exception that 3-aniinopheuol was used in place 
of ammonium hydroxide. The product was purified by 
HPLC to give N-(4-Bromo-3-mcthyl-5-isoxazolyl)-2-[(2- 
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hydroxyphenyl)aminocarbonyllthiophene-3-sulfonamide 
(50 mg, 18% yield) as a dull yellow solid, m.p. 42-44° C. 

EXAMPLE 4 

N-(4-Bromo-3-methyl-5-isoxazolyl)-2-[(3,4- 5 
melhylenedioxy)phenylacetyl]thiophene-3-sulfonamide 

N-(4-Bromo-3-methyl-5-isoxazolyl)-2-[(3,4-mcthylene; 
dioxy)phenylacetylIthiophene-3-sulfonamide was prepared 
by the same method as described in Example 2 with the 
exception that piperonylmagnesium chloride was used 10 
instead of (3,4-methylenedioxy)phenylmagnesium bromide 
and the reaction mixture was stirred overnight at room 
temperature ins Lead of re fluxing fur 30 minutes. The crude 
mixture was purified by HPLC to give N-(4-bromo-3- 
methyl-5-isoxazolyl)2-[3,4-(methylenedioxy)phenylacetyl] J5 
thiophcnc-3-sulfonamidc (20 mg, 40% yield) as a yellow oil. 

EXAMPLE 5 

N-(4-Chlor(-3-methyl~5-isoxazolyi)-2-[(3,4- 
methylenedioxy)phenylacetyl]thiopbene-3-sulfonamide 

N-(4-Chloro-3-methyl-5-isoxazolyl)-2-[(3,4- 2U 
methylenedioxy)phenylacetyl]thiophene-3-sulfonamide 
was prepared by the same method as described in Example 
4 with the exception that N-(4-chloro-3-raethyl- 
5isoxazolyl)-2-earboxyllhiophene-3-sulfonamide was used 
instead of N-(4-bromo-3-methyl-5-isoxazolyl)-2- 25 
carboxylthiophene-3-sulfonamide. N-(4-chloro-3-methyl-5- 
isoxazolyl)-2-[(3,4-mcthy1cncdioxy)phcnylaccty1] 
thiophene-3-sulfonamide (3 g, 50% yield) was obtained via 
HPLC purification as a yellow solid, map, 35-38° C. ^ 

EXAMPLE 6 

N-(4-Chloro-3-rncthyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)-6-methyl]-phenylacetyl-3- 
thiophenesulfonamide also designated 4-Chloro-3-methyl- 
5-(2-(2-(6-melhylbenzo[d][l,3]dioxol-5-yl)acelyl)-3- 35 
thienylsulfonamido)isoxazole and N-(4-Chloro-3-methyl-5- 
isoxazolyl)-2-[2-methyl-4,5-(methylenedioxy) 
phenylacety!]thiophene-3-sulfonamide 

A. (3,4-Mcthylcncdioxy-6-mcthylbcnzyl chloride 
To a 1:1 mixture of ethyl ether (100 ml) and cone. HCL 40 

(100 ml) at 0° C. was added (3,4-methylenedioxy)toluene 
(10 ml). Formaldehyde (20 ml, 37% in water) was then 
added dropwise. The reaction was stirred at 0° C. for 2 hours 
and at room temperature for an additional 10 hours. The 
reaction mixture was then diluted with ethyl ether (100 Ml) 45 
and the two layers were separated. The organic layer was 
dried (MgS0 4 ), the solid was filtered and the filtrate was 
concentrated. The residue was then heated with hexane (200 
ml) and the insolubles were filtered off the hot solution. The 
filtrate was concentrated to give a mixture of (3,4- 50 
methylenedioxy)-6-methylbenzyl chloride (9.4 g, 63% 
yield) and bis[(3,4-me1hylenedioxy)-6-methyl] 
phcnylmcthanc (3.6 g) as a white solid. This mixture was 
carried on to the next step without further purification. 

B. N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 55 
(methylenedioxy)-6-methyl]phenylacetyl-3- 
thiophencsulfonarnide 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)-6-methyl]phenylacetyl-3- 
thiophcncsulfonamidc was synthesized in the same manner 
as for Example 5 using (3,4-methylenedioxy)-6- 
methylbenzyl chloride instead of (3,4-methylenedioxy) 
benzyl chloride. The crude product was purified by prepara- 
tive HPLC to give N-(4-chloro-3-melhyl-520 isoxazolyl)-2- 
[3 ,4-(methyle tied ioxy)-6-methy ljpheny lace tyl-3- 
thiophenesulfonamide as a yellow powder (71% yield, m.p. 
42-45° C). 
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EXAMPLE 7 

4- Chloro-3-methyl-5-(2-(2-(6-methylbenzo[d] [l,3]dioxol- 

5- yl)acctyl)-3-thicnylsulfonamido)isoxazolc, sodium salt 
A. Preparation of (4-chloro-3-methyl-5-(2-(2-(6- 
methylbenzo[d][l,3]dioxol-5-yl)acetyl)-3- 
thienylsulfonamido)isoxazole 

1. Preparation of 5-ehloromelhyl-6-melhylbenzo[d][l,3] 
dioxole 

To a mixture of methylene chloride (130L), concentrated 
HC1 (130L), and tctrabulylammonium bromide (1.61 Kg) 
was added 5-methylbenzo[d J 1 ,3]dioxole (10 Kg) followed 
by the slow addition of formaldehyde (14L, 37 wt% in 
water). The mixture was stirred overnight. The organic layer 
was separated, dried with magnesium sulfate and concen- 
trated to an oil. Hexane (180L) was added and the mixture 
heated to boiling. The hot hexane solution was decanted 
from a heavy oily residue and evaporated to give almost pure 
5-chloromethyl-6-methy1benzo[d][l ,3]dioxole as a white 
solid. Recrystallization from hexane (50L) gave 
5-chloromethyl-6-methylbenzo[d][l,3]dioxole (80% recov- 
ery after recrystallization). 

2. Formation of (4-chloro-3-methyl-5-(2-(2-(2- 
methylbenzo[d] [l,3]dioxol-5-yl)acetyl)-3- 
thieny£sulfonamido)isoxazole 

A portion of a solution of 5-chloromcthyl-6-mcthylbcnzo 
[d][l,3]dioxole (16.8 g, 0.09 mol) in tetrahydrofuran (THF) 
(120 mL) was added to a well stirred slurry of magnesium 
powder, (3.3 g, 0.136 g-alom, Alfa, or Johnson-Mathey, 
-20+100 mesh) in THF (120 mL) at room temperature. The 
resulting reaction admixture was warmed up to about 
40-45° C. for about 2-3 min, causing the reaction to start. 
Once the magnesium was activated by the heating, and the 
reaction begun, the mixture was cooled and maintained at a 
temperature below about 8° C. The magnesium can be 
activated with dibromoe thane in place of heal. 

A flask containing the reaction mixture was cooled and 
the remaining solution of 5-chloromethylbenzo[d][l,3 j 
dioxole added dropwise during 1.5 hours while maintaining 
an internal temperature below 8° C. Temperature control is 
important: if the Grignard is generated and kept below 8° C, 
no Wurtz coupling takes place. Longer times at higher 
temperatures promote the Wurtz coupling pathway. Wurtz 
coupling can be avoided by using high quality Mg and by 
keeping the temperature of the Grignard below about 8° C. 
and stirring vigorously. The reaction works fine at -20° C, 
so any temperature below 8° C. is acceptable at which the 
Grignard will form. The color of the reaction mixture turns 
greenish. 

The reaction mixture was stirred for an additional 5 min 
at 0° C, while N z -methoxy-N 2 -methyl-3-(4-chloro-3- 
methyl-5-isoxazolylsulfamoyl)-2-thiophenecarboxamide 
(6.6 g, 0.018 mol) in anhydrous TIIF (90 mL) was charged 
into the addition funnel. The reaction mixture was degassed 
two times then the solution of N^methoxy-N^methyl-S-^- 
chloro-3-methyl-5-isoxazolylsulfamoyl)-2- 
thiophenecarboxamide was added at 0° C. over 5 min. TLC 
of the reaction mixture (Silica, 12% MeOH/CH 2 Cl 2 ) taken 
immediately after the addition shows no N 2 -methoxy-N 2 - 
methyl-3-(4chloro-3-methyl-5-isoxazolylsulfamoyl)-2- 
fift thiophcnccarboxamidc. 

The reaction mixture was transferred into a flask contain- 
ing IN HC1 (400 mL, 0.4 mol HC1, ice-bath stirred), and the 
mixture stirred for 2 to 4 min, transferred into a separatory 
funnel and diluted with ethyl acetate (300 mL), The layers 
65 were separated after shaking. The water layer was extracted 
with additional ethyl acetate (150 mL) and the combined 
organics washed with ha If -brine. Following separation, THF 
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was removed by drying the organic layer over sodium 
sulfate and concentrating under reduced pressure at about 
39° C. 

B. Preparation of 4-chloro-3-metbyl-5-(2-(2-(6- 
m c th y 1 b c n zo [d ] [ 1 , 3 ] d i o x o 1 - 5 - y 1 ) a c c t y 1 ) - 3 - 
thienylsulfonamido)isoxazoie, Sodium Salt 

The product from part A was then re -dissolved in ethyl 
acetate and washed with saturated NaHC0 3 (5x50 ml .) until 
the washings became colorless. The solution was washed 
with brine, dried over Na 2 S0 4 and concentrated in vacuo to 
give a scmicrystallinc yellow residue. 100 ml. of CH 2 C1 2 
was added to the solution and the mixture stirred under 
nitrogen for for 5 to 10 minutes until a fine crystalline 
product was formed. Ether (150 ml;) was added and the 
mixture stirred from an appropriate time (e.g., 10 min). The 
product was isolated by filtration, washed with a mixture of 
CH 2 Cl 2 /cthcr (1:2) (30 ml) then with ether (30 mL) and 
dried under reduced pressure. When prepared in accordance 
with the specific embodiments set forth above, the title 
product was produced in quantity of 7.3 g with a purity of 
around 85% (HPLC, RP, 40% acetonitrile/water, 0.1% TFA 
neutralized with ammonia to pH 2.5, isocralic conditions, 1 
mL/mm). 

'Hie salt product from above was dissolved in water (600 
mL) at 10° C, the solution stirred for a short period of time 
(e.g., 3 min) and then filtered through a layer of paper filters 
(e.g., 3 filters) with suction. In some cases, the large amount 
of impurities that are not soluble in water (10% or higher) 
slows down the GHration process extremely. This problem 
can be avoided by using a larger size filter during the 
filtration. Usually there is no problem with filtration if the 
purity of the crude salt is 90% or higher. 

The greenish slightly turbid solution obtained from fil- 
tration was cooled in an ice bath and acidified to a pH of 2 
using an acid such as 4N HQ. When the pH of the solution 
was 2, the product precipitates as a milky, non-filterable 
material. Slow dropwise addition of extra 4N HC1 causes the 
product to form a fine, easily filterable precipitate. The pale 
yellow precipitate was filtered off, washed with water until 
neutral and pressed on the filter to get rid of excess of water). 
The obtained free acid was typically 95% pure as deter- 
mined by HPLC. 

The free acid form of the product was dissolved in ethyl 
acetate (about 100 mL), washed with brine (30 mL) to 
remove water. The dehydrated solution was shaken with 
cold saturated NaIIC0 3 solution (2x30 mL), then with brine 
again, dried over Na 2 S0 4 and concentrated in vacuo (bath 
temperature lower than 40° C.) to give a very bright yellow 
foam. After complete removal of the ethyl acetate from this 
product, CH 2 C1 2 (100 mL) was added and the mixture 
stirred for 5 to 10 rain until the product became crystalline. 
Ether (150 mL) was added and stirring continued for 10 min 
longer. The formed solid was isolated by filtration, washed 
with a mixture of CH 2 C1 2 /cthcr (1:2)(30 mL) then with ether 
(30 mL) and dried under reduced pressure. When purified in 
this manner, 4-chloro-3-methyl-5-(2-(2-(6-methylbenzo[d] 
[l,3]dioxol-5-yl)acetyl)-3-thienylsulfonamido)isoxazole, 
sodium salt was obtained in high yield (5.7 g, 68%) wiLh 
good purity (98.2% pure by HPLC). The product can also be 
further purified by recrystallization from CtOll/methyl 
t-butylcthcr (MTRE) after the above procedure if the initial 
purity is sufficiently high. 

C. N-(4-Chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)-6-methyl]phenylacetyl-3- 
thiophenesulfonamide,sodium hydrogen phosphate salt also 
designated 4-Chloro-3-meth y l-5-( 2-( 2-(6-methy lbenzo[d] 
[l,3]dioxol-5-yl)acetyi)-3-thienylsulfonamido)isoxazole, 
sodium hydrogen phosphate salt 
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To a solid mixture of N-(4-chloro-3-methyl-5- 
isoxazolyl)-2-[3,4-(methylenedioxy)-6-raethyl] 
phcnylacctyl-3-thiophcncsulfonamidc (1.1492 g, 2.5263 
mmol) and sodium phosphate dibasic (03486 g, 2.5263 
5 mmol) was added de-ionized water (25 mL) and acetonitrile 
(25 mL). The resulting mixture was well shaken and warmed 
at 50° C. to obtain a clear solution, which was fillered. The 
filtrate was frozen at -78° C. and lyophilized to give the salt 
as a yellow powder (-1.50 g). 

10 EXAMPLE R 

Formulations of Sulfonamide Sodium Salts as Lyophilized 
Powder 

Formulation of 4-chloro-3-melhyl-5-(2-(2-(6-melhylbenzo 
[d][l,3]dioxol-5-yl)acetyj)-3-thienylsulfonamido)isoxazole, 
sodium salt for parenteral administration 

Phosphate buffer was prepared by adding 3200 mL of 
sterile water for injection, USP, to a 4L graduated cylinder. 
Sodium phosphate dibasic heptahydrale, USP (21.44 g) was 
added to the sterile water and the mixture was stirred for 5 

~ minutes or until the solid had dissolved. Sodium phosphate 
monobasic, USP (11.04 g) was added and the mixture was 
stirred until the solids had dissolved. The solution was 
diluted to 4.0L and stirred. 3000 g of the sodium phosphate 

^ buffer was added to an eight liter beaker. Dextrose, USP 

" (200.0 g) was added, and the mixture was heated to 30-35° 
C. in a water bath and stirred until a complete solution 
formed. 4-chloro-3-methyl-5-(2-(2-(6-methylbenzo[d] [1,3] 
dioxol-5-yl)acelyl)-3-lhienylsulfonamido)isoxazole, sodium 

3Q salt (100.0 g) was added with efficient mixing. This mixture 
was stirred for a minimum of ten minutes or until a solution 
formed. 

The solution was removed from the water bath after the 
sodium salt dissolved, diluted to 4000 g with sodium phos- 
35 phate buffer and stirred for five minutes. This solution was 
sterile filtered using a sterile 0.22 micron pre-size Durapore 
Millipak 200 filter. The filtered solution was filled into 
sterile vials and lyophilized under standard conditions. The 
vials were stoppered. The lyophilized product was then 
reconstituted with either 9.4 mL or 19.4 mL of water for 
injection, to give a final concentration of 25 mg/mL or 12.5 
mg/mL, respectively. 

EXAMPLE 9 

N-(4-Bromo-3-methyl-5-isoxazolyl)thiophene-2- 

45 sulfonamide 

A solution of 5-amino-4-bromo-3-mcthylisoxazolc (177 
mg, 1.0 mmol) in dry tetrahydrofuran (THF, 2 mL) was 
added to a suspension of sodium hydride (60% dispersion in 
mineral oil, 90 mg, 2,2 mmol) in dry THF (1 mL) at 0-5° C. 

50 After stirring at 0-5° C. for 5 min., the reaction was stirred 
at room temperature for 10 min to complete the reaction. The 
reaction mixture was re -cooled to 0° C. and thiophene-2- 
sulfonyl chloride (200 mg, 1 .1 mmol) dissolved in dry THF 
(2 mL) was added dropwise. Stirring was continued for 1 h; 

55 during this period the reaction mixture slowly attained 
ambient temperature. THF was removed under reduced 
pressure. The residue was dissolved in water (10 mL), the 
pH was adjusted to 10-11 by adding 5N sodium hydroxide 
solution, and was extracted with ethyl acetate (3x10 mL) to 

60 remove the neutral impurities. The aqueous layer was acidi- 
fied with concentrated HCI (pH 2-3) and extracted with 
methylene chloride (3x10 mL). The combined organic lay- 
ers was dried over anhydrous magnesium sulfate and con- 
centrated under reduced pressure to give N-(4-bromo-3- 

65 methyl-5-isoxazolyl)thiophene-2-sulfonamide. The pure 
material was obtained by recrystallization using hexanes/ 
ethyl acetate (110 mg, 34% yield), m.p. 125-127° C. 
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EXAMPLE 10 
N-(4-Bromo-3-methyl-5-isoxazolyi)-5-(3-isoxazolyl) 
thiophcnc-2-su lfonamidc 

A solution of 5-amino-4-bromo-3-methylisoxazole (177 
mg, 1 .0 mmol) in dry THF (2 mL) was added to a suspension 5 
of sodium hydride (60% dispersion in mineral oil, 90 mg, 
2.2 mmol) in dry THF (1 mL) at 0-5° C. After stirring at 
0-5° C. tor 5 min, the reaction was warmed to room 
temperature for 10 min to complete the reaction. The reac- 
tion mixture was rc-coolcd to 0° C, and 5-(3-isoxazolyl) 10 
thinphene-2-sulfonyl chloride (273 mg, 1 .1 mmol), which 
had been dissolved in dry THF (2 mL), was added slowly. 
Stirring was continued for 1 h; during this period the 
reaction mixture slowly aUained ambient temperature. THF 
was removed under reduced pressure. The residue was 15 
dissolved in water (10 mL), the pH was adjusted to 2-3 by 
adding concentrated IIC1, and was extracted with methylene 
chloride (3x10 ml). The combined organic layers was dried 
over anhydrous magnesium sulfate and concentrated under 
reduced pressure to give N-(4-bromo-3-methyl-5- 2u 
isoxazolyl)-5-(3-isoxazolyl)lbiophene-2-sulfonamide. The 
pure material was obtained by recrystallization using 
hexanes/ethyl acetate (160 mg, 41% yield), m.p. 120-1230 
C. 

25 

EXAMPLE 11 

N-(4-Bromo-3-methyl-5-isoxazolyl)-2-(carbomethoxy) 
thiophene-3-sulfonamide 

N-(4-Bromo-3-methyl-5-isoxazolyl)-2-(carbomethoxy) 
thiophene-3-sulfonamide was prepared in the same manner 30 
as described in Example 10 from 5-amino-4-bromo-3- 
methylisoxazole and 2-(carbomethoxy)thiophene-3-sulfonyl 
chloride in 73% yield. Purification was achieved by recrys- 
tallization from ethyl acetate/hexanes to give a crystalline 
solid, m.p. 198-200° C. 35 

EXAMPLE 12 

N-(4-Bromo-3-mcthyl-5-isoxazoly1)-2-(carboxyl) 
thiophene-3-sulfonamide N-(4-Bromo-3-methyl-5- 
isoxazolyl)-2-(carbomethoxy)thiophene-3-sulfonamide 40 
(Example 11) (1,5 g, 3.95 mmol) was dissolved in methanol 
(10 mL). Sodium hydroxide pellets (1 g, 25 mmol) and a few 
drops of water were then added. The resultant solution was 
stirred for 16 h at ambient temperature. Methanol was 
removed under reduced pressure. The residue was diluted 45 
with water and was extracted with ethyl acetate (2x10 mL). 
The aqueous layer was acidified (pH«2) with concentrated 
hydrochloric acid and was extracted with ethyl acetate (2x60 
mL). The combined organic layers was dried over anhydrous 
magnesium sulfate and filtered. Removal of the solvent gave 50 
N-(4-bromo-3-methyl-5-isoxazolyl)-2-(carbometboxy) 
thiophene-3-sulfonamide (1.2 g, 82% yield), which was 
purified by silica gel column chromatography using ethyl 
acetate as eluent, m.p. 188-194° C. 

55 

EXAMPLE 13 
N-(3 ) 4-Dimelhyl-5-isoxazolyl)-5-phenyllhiophene-2- 
sulf on amide 

A. N-(3,4-Dimethyl-5-isoxazolyl)-5-bromothiophene-2- 
su lfonamidc r>n 

A solution of 5-bromothiophene-2-sulfonyl chloride (2.75 
g, 10 mmol) and 5-amino-3,4-dimethylisoxazole (1.07 g, 
9.57 mmol) in pyridine containing a catalytic amount of 
4-dimelhylarainopyridine (DMAP, 10 mg) was stirred at 
room temperature for a period of 3 h. The solution was 65 
heated at 50° C. for an additional 1.5 h to drive the reaction 
to completion as judged by TLC. The pyridine was removed 



under reduced pressure and the residue, after extraction into 
ethyl acetate, was washed with IN HC1 (2x25 mL), water 
(1x25), brine solution, (1x25 mL) and dried over magne- 
sium sulfate. Evaporation of solvent left a viscous brown 
gum, which was subjected to flash chromatography. Elution 
with 3% methanol hexanes gave 246 mg (10%) of pure 
sulfonamide. 

B. N-(Methoxyethoxymethyl)-N-(3,4-dimethyl-5- 
isoxazolyl)-5-bromothiophene-2-sulfonamide 

N-(3,4-Dimethyl-5-isoxazolyl)-5-bromothiophene-2- 
sulfonamide (680 mg, 2 mmol) in dry THF (2 mL) was 
added to sodium hydride (121 mg of a 60% oil dispersion, 
3 mmol) in dry THF (1 mL). The resulting suspension was 
cooled to 0° C. and methoxyethoxymethyl chloride (334 mg, 
2.68 mmol) was added dropwise via syringe. The solution 
was warmed to room temperature, and stirring continued 
overnight. Evaporation of solvent left an oil that was 
extracted into ethyl acetate, washed with brine, dried over 
magnesium sulfate and evaporated. Flash chromatography 
of the residue on silica gel using 10-15% ethyl acetate/ 
hexanes yielded 480 mg (56%) of a colorless oil. 

C. N-(Methoxyethoxymethyl)-N-(3,4-dimethyl-5- 
isoxazolyl)-5-phenyllhiophene-2-sulfonaraide 

Sodium carbonate (2 mL of a 2 M aqueous solution) 
followed by phenyl boronic acid (86 mg, 0.71 mmol) in 2 
mL of 95% cthanol were added to a solution of 
N-(metboxyethoxymethyl)-N-(3,4-dimethyl-5isoxazolyl)- 
5-bromolhiophene-2-sulfonamide (200 mg, 0.47 mmol) and 
tetrakis(triphenylphosphine)palladium (0) (23 mg, 0.02 
mmol) in dry benzene (4 mL) under argon. The mixture was 
refluxed for 12 h, diluted with 5 mL of water and extracted 
into ethyl acetate (3x25 mL). The combined organic extracts 
was washed with brine (1x25 mL), dried and evaporated. 
The residue was flash chromatographed on silica gel using 
25% ethylacetate/hexanes to afford 123 mg (62%) of the 
sulfonamide as a colorless gum. 

D. N-(3,4-Dimethyl-5-isoxazolyl)-5-phenylthiophene-2- 
sulfonamide 

HC1 (3 mL of a 3 N aqueous solution) was added to a 
solution of N-(methoxyethoxymethyl)-N-(3,4-dimethyl-5- 
isoxazolyl)-5-phenylthiophene- 2-sulfonamide (100 mg, 
0.24 mmol) in 3 mL of 95% ethanol and the resulting 
mixture was refluxed for 6 h. The mixture was then 
concentrated, diluted with 5 mL of water, neutralized with 
saturated aqueous sodium bicarbonate solution and acidified 
to pH 4 using glacial acetic acid, 'lhe mixture was extracted 
with ethyl acetate (2x25 mL) and the combined organic 
extract was washed with brine (1x5 mL), dried and evapo- 
rated. Flash chromatography of the residue on silica gel 
using 2% MeOH/CHCl 3 and further purification by reverse 
phase HPLC yielded 33.4 mg (42%) of the pure sulfonamide 
as a white powder, m.p. 176—178° C. 

EXAMPLE 14 
N-(4-Bromo-3-methyl-5-isoxazolyl)-5-(4-ethylphenyl) 
thiophene-2-sulfonamide 
A. N-(5 -Bromo thiophe ne-2-sulfonyl)-pyrrole 

Sodium hydride (60% oil dispersion, 191 m.g., 4.78 
mmol) was suspended in dry tetrahydrofuran (2 mL) and the 
resulting cloudy suspension was cooled to 0° C. in an ice 
bath. Pyrrole (385 mg, 5.75 mmol) in dry tetrahydrofuran (2 
mL) was added dropwise over a period of 10 min. The ice 
bath was removed and the solution was stirred at room 
temperature until gas evolution ceased (15 minutes), where- 
upon 5-bromolhiophene-2-sulfonyl chloride (1.0 g, 3.82 
mmol) previously dissolved in tetrahydrofuran (4.0 mL) was 
added dropwise through a steel cannula. After stirring for 1 
h at room temperature, the mixture was filtered through 
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Celite. The filter pad was rinsed with tetra hydro hi ran, and 
the filtrate was evaporated, which left a light brown solid 
that was rccrystallizcd from methanol to produce the sul- 
fonamide (821 mg, 74% yield) as a white powder. 

B. 4-Ethylphenylboronic Acid 

A solution of l-bromo-4-ethyl benzene (2.0 g, 11 mmol) 
in dry ether (5 mL) was added to magnesium turnings (311 
mg, 13 mmol), which had been suspended in dry ether, by 
dropwise addition. After addition was complete, the suspen- 
sion was refiuxed for a period of 15 min, by which time 
nearly all of the magnesium had reacted. The solution was 
then added to trimethyl borate (1 .1 2 g, 1 1 mmol), previously 
dissolved in ether (5 mL) at -78° C, wanned to room 
temperature and stirred for 90 min. The reaction was 
quenched by the addition of 10% aqueuus HC1 (2 mL) and 
the solution was extracted with ether. The combined ether 
extract was extracted with 1M NaOH (2x20 mL), the 
aqueous extracts were acidified with dilute 1ICI to pll 2 and 
extracted with ether (2x25 ml,). The resulting combined 
ether extract was washed once with water (10 mL), dried and 
evaporated to produce a white solid (676 mg, 38% yield), 
m.p. 138-140° C. 

C. N-[5-(4-Ethylphenyl)thiophene-2^sulfonyl]pyrrole 
N-[5-(4-Etbylphenyl)thiophene-2-sulfonyl]pyrrole was 

prepared, in the same manner as described in Example 13C, 
from 4-ethylphenylboronic acid and N-(5- 
bromothiophcncsulfonyl)pyrrolc. Purification by column 
chromatography using 10% ethyl acetate/hexanes gave the 
pure sulfonamide as a tan solid in 81% yield. 

D . 5-Chlorosulfonyl-2-(4-ethylphenyl)thiophene 

A solution of N-[5-(4-cthy1phcnyl)thiophcnc-2-sulfonyl] 
pyrrole (100 mg, 0.32 mmol) and 6 N sodium hydroxide (1 
mL) in methanol (1.5 ml) was refiuxed for approximately 6 
h. Evaporation of solvents and drying in vacuo resulted in an 
oil. Phosphorus oxychloride (258 ml, 2.52 mmol) and phos- 
phorus pentachloride (131 mg, 0.63 mmol) were added to 
the oil and the resulting brown suspension was heated at 50° 
C. for 3 h. The resulting clear brown solution was carefully 
added to about 20 mL of crushed ice and then extracted with 
ethyl acetate (3x25 mL), The combined organic layers was 
washed with brine (2x5 mL), dried (MgSO,,) and evaporated 
to leave an oily residue. Flash chromatography over silica 
gel using 2% ethyl acetate/hexanes yielded (53 mg, 59%) of 
the pure ulfonyl chloride as a pale yellow oil. 

E. N-(4-Bromo-3-methyl-5-isoxazolyl)-5-(4-ethylphenyl) 
thiophene-2-sulfonamide 

N-(4-Bromo-3-methyl-5-isoxazolyl)-5-(4-ethylphenyl) 
thiophene-2-sulfonamide was prepared in the same manner 
as described in Example 10. Reaction of 5-chlorosulfonyl- 
2-(4-etbylphenyl) thiophene (47.1 mg, 11.16 mmol) with 
5-amino-4-bromo-3-methyl isoxazole (29 mg, 0.16 mmol) 
yielded, afLer flash chromatography using 10% MeOH/ 
CHC1 3 , a pale brown solid (46 mg, 66% vield), m.p. 
172-175° C. 

EXAMPLE 15 
N-(4-Bromo-3-methyl-5-isoxazolyl)-4-phenetnylthiopheue- 
2-sulfonamide 

N-(4-Bromo-3-methyl-5-isoxazolyl)-4- 
phenethylthiophene-2-sulfonamide was prepared in the 
same manner as described in Example 10 from 5 -amino -4- 
bromo-3-me thy lisoxazole and 4-phene thy 1-2- 
thiophenesullouyl chloride in 32% yield. This was purified 
by IIPLC (5% CII3CN to 100% CII 3 CN over 30 min.) to 
give a gum. 



EXAMPLE 16 
N-(4-Bromo-3-methyl-5-isoxazolyl)-2-[N-(3- 
ca rbox yp he n y la m in o ca rbo nyl ]t hiophene -3 -su If on a m id c 
Et 3 N (2.27 mL, 16. mmol), ethyl 3-aminobenzoate (836 

5 mL, 5.44 mmol) and phosphonitrilic chloride trimer (1.89 g, 
5.44 mmol) were sequentially added to a solution of N-(4- 
brorao~3-melhyl-5-isoxazolyl)-2-(earbonyl)thiophene-3- 
sulfonamide (Example 12) (1 g, 2.27 mmol) in dry THF (20 
mL). The reaction was stirred at room temperature for 1 hour 

10 and cooled. Water (5 mL) was added to quench the reaction. 
The resulting solution was concentrated on a rotavap. The 
residue was diluted with EtOAc and washed with 2N HC1 
(2x150 mL). The organic layer was dried (MgSO,,), The 
solid was filtered oil and the filtrate was concentrated. The 

15 residue was treated with IN NaOH (200 mL) and stirred at 
0° C. for 15 minutes. The mixture was then acidified with 
cone. 1IC1 to pll~l. The resulting yellow precipitate was 
filtered off and recrystallized from CH 3 CN/H 2 0 to give 
N-(4-bromo-3-methyl-5-isoxazolyl)-2-[N-(3- 

2U carboxyphenyl)aminocarbonyl]thiophene-3-sulfonamide 
(153 mg., 11.6%) as a yellowish powder, m.p. 183-185° C. 

EXAMPLE 17 
N-(4-Bromo-5-methyl-3-isoxazolyi)-5-(4-methylphenyl) 
25 lhiophene-2-sulfonamide 

A. N-[5-(4-Methylphenyl)thiophene-2-sulfonyl]pyrrole 
N-[5-(4-Methylphenyl]thiophene-2-sulfonyl]pyrrole was 

prepared in the same manner as described in Example 13C 
using 4-Mcthylphcnylboronic acid and N-(5- 
30 bromothiophenesulfonyl)pyrrole. Purification by column 
chromatography using 2% ethyl acetate/hexanes gave N-[5- 
(4-methylphenyl)Lhiophene-2-sulfonyl]pyiTole as a pale yel- 
low solid in 77% yield. 

B. 2-Chlorosulfonyl-5-(4-Methylphenyl)thiophene 

35 2-Cftlorosulfonyl-5-(4-methylphenyl)thiophene was pre- 
pared in the same manner as described in Example 14D 
using N-15-(4-methylphenyl)thiophene-2-sulfonyl]pyrrole. 
Purification by column chromatography using 2% ethyl 
acetate/hexanes gave 2-chlorosulfonyl-5-(4-methylphenyl) 

40 thiophene as a pale yellow powder (61% yield). 

C. N-(4-Bromo-3-methyl-5-isoxazolyl)-5-(4-methylphenyl) 
thiophene-2-sulfonamide 

N-(4-Bromo-3-mcthyl-5-isoxa7,olyl)-5-(4-mcthylphcnyl) 
thiophene-2-sulfonamide was prepared in the same manner 

45 as described in Example 10. Reaction of 2-chlorosulfonyl- 
5-(4-methylphenyl)thiophene (100 mg, 0,37 mmol) with 
5-amino-4-bromo-3-melhylisoxazolc (65 mg, 0.37 mmol) 
yielded, after column chromatography using 10% MeOH/ 
CIICl,, 96 mg final product as a pale yellow solid, (63% 

50 yield, m.p. 175° C). 

EXAMPLE 18 

N-(4-Bromo-3-methyl-5-isoxazolyl)-5-(benzyloxymethyl) 
thiophene-2-suifonamide 

55 A. 2-(Benzyloxymethyl)thiopheue 

Sodium hydride (0.41 mg, 20 mmol) was added to a 
solution of 2thiophene methanol (2.0 g, 0.18 mmol) in THF 
(20 mL) at -40° C. The reaction was stirred at -40° C. for 
25 min., then neat benzylbromide (3.6 g, 20 mmol) was 

fin added by syringe. The solution was stirred at -40° C. for 0.5 
hr, then at room temperature for 1 nr. The THF was 
evaporated off and the remaining residue was taken up in 
ether (—50 mL). The organic solution was washed with water 
(1x10 mL), brine (1x10 mL) and dried over MgS0 4 . Evapo- 

65 ration of solvents left an oil which was purified by column 
chromatography using 1% ether-hexanes to give 2.6 g of the 
thiophene as a pale yellow oil (78% yield). 
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B. 2-Chlorosulfonyl-5-(benzyloxymethyl)thiophene 
2-Chlorosu1fonyl-5-(ben7.yloxymethyl)thiophene was 

prepared in the same manner as described in Example 17A 
from 2-(benzyloxymethyl)thiophene (1.0 g, 5.25 mmol). 
Purification by column chromatography using 2.5% ethyl 
acetate/hexanes gave 520 mg of the pure thiophene as a 
brown oil (32% yield). 

C . N-(4-Bromo-3-methy1-5-isoxazo1yl)-5- 
(benzyloxymethyl)thiophene-2-sulfonamide 

N-(4-Bromo-3-methyl-5-isoxazolyl)-5- 
(benzylaxymethyl)thiophene-2-sulfonamide was prepared 
as described in Example 10 from 2-chlorosulfonyl-5- 
(benzyloxymethyl)thiophene (520 mg, 1.72 mmol) and 
5amino-4-bromo-3-methyl isoxazole (319 mg, 1.8 mmol). 
Purification by column chromatography using 10% Me OH/ 
CHC1 3 gave 238 mg of pure N-(4-bromo-3-melhyl-5- 
isoxazolyl)-5-(ben2yloxymethyl)thiophene-2-sulfonamide 
as brown semisolid (31% yield, m.p. 92° C). 

EXAMPLE 19 
N-(4-Bromo-3-methyl-5-isoxazolyl)-3-[3,4- 
(melhylenedioxy)phenyl]lhiopbene-2-sulfonamide 

A. 3-Bromotliiophene-2-sulfonyl Chloride 
Chlorosulfonic acid (20 mL, 300 mmol) was added to a 

solution of 3-bromothiophene (8.15 g, 50 mmol) in meth- 
ylene chloride (50 ml,) at -78° C. over a 20 min. period. 
After the completion of addition, the cold bath was removed 
and stirring continued at ambient temperature for 1 hr. The 
reaction mixture was carefully added, dropwise, to crushed 
ice (100 g). The mixture was extracted with methylene 
chloride (2x100 mL). The combined organic layers was 
dried over MgS0 4 and evaporated. The crude product was 
purified by flash chromatography on silica gel using hcxanc 
as the eluenl resulting in 3-bromothiophene-2-sulfonyl chlo- 
ride (4 g, 30% yield) and 4-bromothiopbene-2-sulfonyl 
chloride (200 mg, ^1%). 

B . N-(3-B ro mo th iop heue - 2 -sulfo nyl)p y rrole 
N-(3-Bromothiophene-2-sulfonyl)pyrrole was prepared 

in the same manner as described in Example 14Aby reacting 
3-bromothiophcnc-2-sulfnnyl chloride with pyrrole (for 1 6 
hr.). N-(3-Bromothiophene-2-sulfonyl)py rrole was obtained 
in 54% yield. 

C. N-{[3-(3,4-Methylenedioxy)phenyl]lhiophene-2- 
sulfonyl}py rrole 

N-{[3-(3,4-Methylenedioxy)phenyl]thiophene-2- 
sulfonyl}pyrrole was prepared in the same manner as 
described in Example 13C using 3,4- 
methylenedioxyphenylboronic acid and N-(3- 
bromothiophene-2-sulfonyl)pyrrole. The crude product was 
purified by flash column chromatography on silica gel using 
2% EtOAc in hexane as the eluent resulting in N--([3-(3,4- 
methylenedioxy)phenyl]thiophene-2-sulfonyl}pyrrole in a 
90% yield. 

O. 2-Chlorosulfonyl-3-[3,4-(mcthylcncdioxy)phcnyl] 
thiophene 

2-Chlorosulfonyl-3-[3,4-(melhylenedioxy)phenyl] 
thiophene was prepared in the same manner as described in 
Example 1 8B using N-{[3-(3,4-methylenedioxy)phenyl] 
thiophene -2-sulfonyl} pyrrole by basic hydrolysis of the 
sulfonamide to the sodium sulfonate (100% yield) followed 
by conversion of the salt to the corresponding sulfonyl 
chloride resulting in a 34% yield of the final product. 
E. N-(4-Bromo-3-methyl-5-isoxazolyl)-3-[3,4- 
(methylenedioxy)phenyl]thiophene-2-sulfonamide 

N-(4-Bromo-3-melhyl-5-isoxazolyl)-3-[3,4- 
(methylenedioxy)phenyl]-thiophene-2-sulfouamide was 
prepared in the same manner as described in Example 9 by 
reaction of 2-chlorosulfonyl-3-[3,4-(mcthylcncdioxy) 
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phe nyl Jthiophene with 5-amino-4-bromo-3- 
methylisoxazole resulting in a 60% yield, m.p. 183-186° C. 

EXAMPLE 20 
N-(4-Bromo-3-methyl-5-isoxazolyl)-2-[(2-chloro-3,4- 
methylenedioxy)phenoxymethyl]thiophene-3-sulfonamide 

A, N-{2-[(3,4-Meihylenedioxy)phenoxymelhyl]lhiophene- 
3-sulfonyl } -pyrrole 

Sodium hydride (100 mg, 5 mmoL) was added to a stirred 
solution of 3,4-methylenedioxyphenol (0.607 g, 4.5 mmol) 
in DMF (dry, 5 mL) at 0° C. under a nitrogen atmosphere 
with stirring. The reaction mixture was permitted to attain 
room temperature and stirring continued for 1 hr. The 
reaction mixture was cooled to 0° C. and N-[(2- 
bromomethyl)thiophene-3-sulfonyl]pyrrole was added. Stir- 
ring was continued at ambient temperature for 16 hr. The 
reaction mixture was diluted with water (100 mL), extracted 
with ethyl acetate (2x50 ml,) and washed with 1N NaOH 
(2x25 mL) to remove phenol derivative. The mixture was 
dried over MgS0 4 and concentrated resulting in N-{2-[(3, 
2U 4-methylenedioxy)phenoxymethyl]thiophene-3- 
sulfonyljpyrrole, which was recrystallized using hexane/ 
EtOAc (1.0 g, 92% yield). 

B, 3-Chlorosulfonyl-2-[(2-chloro-3,4-methylenedioxy) 
phcnoxymcthyl]-thiophcnc 

25 3-chlorosulfonyl-2-[(2-chloro-3,4-methylenedioxy) 
phenoxymethyl]-thiophene was prepared in the same man- 
ner as described in Example 15E using N-{2-[(3,4- 
methylenedioxy)phenoxymelhyl]Lhiophene-3-sulfonyl}- 

30 pyrrole by conducting a basic hydrolysis (using potassium 
hydroxide in iso-propanol) to the potassium sulfonate fol- 
lowed by conversion of the salt to the corresponding sulfo- 
nyl chloride in an overall yield of 50%. 

C, N-(4-Bromo-3-methyl-5-isoxazolyl)-2-[(2-chloro-3,4- 
methylenedioxy)phenoxymethyl]thiophene-3-sulfonamide 

N-(4-Bromo-3-melhyl-5-isoxazolyl)-2-[(2-chloro-3,4- 
methylenedioxyphenoxy)methyl]thiophene-3-sulfouamide 
was prepared in the same manner as described in Example 
9 by reaction of 3-chlorosulfonyl-2-[(2-chloro-3,4- 
methylenedioxyphenoxy)methyl]thiophene with 5-amino-4- 
40 bromo-3-metbylisoxazole, 47% yield, m.p. 152-154° C. 

EXAMPLE 21 

N-(4-Bromo-3-methyl-5-isoxazolyl)-2 -[trans -3,4- 
(methylenedioxy)cinnamyl]thiophene-3-sulfonamide 

45 A. Diethyl 2- { 3 -[(N-Py rrolyl)su Ifony I] 
thicnylmcthyl }phosphonatc 

N-[2-Bromomethyl)thiophene-3-sulfonyl]pyrrole (0.915 
g, 3 mmol) was suspended in trielhyl phosphite (5 mL) and 
was heated to 140° C. for 1 hr. with stirring under nitrogen 

50 atmosphere. Excess triethyl phosphate was removed under 
reduced pressure and the residue was dried under vacuum 
resulting in 0.9 g, 83% yield of diethyl 2-{3-[(N-pyrrolyl) 
sul fo ny 1 ]-th i c ny 1 m cth y 1 } p h osp ho n ate . 
B. N-{2-[trans-3,4-(Methylenedioxy)cinnamyl]thiophene- 

55 3-sulfonyl}-py rrole 

Sodium hydride (200 mg, 60% dispersion) was added in 
two lots to the stirred solution of diethyl 2-{3-[(N-pyrrolyl) 
sulfonyl]thienylmethyl}phosphonate (900 mg, 2.48 mmol) 
in dry TIIF (10 mL) at 0° C. The mixture was stirred at room 

on temperature for 1 hr. then pipcronal (600 mg) was added. 
Stirring was continued for 12 hours. The mixture was diluted 
with water (100 mL) and extracted with methylene chloride 
(2x50 mL). The combined organic layers was dried over 
MgS0 4 , evaporated, and the residue was flash chromato- 

65 graphed on silica gel using 0.5% ethyl acetate in hexane to 
give N-{ 2-[trans-(3,4-raethylenedioxy)cinnamyl]thiophene- 
3-sulfonyl}py rrole (750 mg, 84% yield). 
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C. 3-Chlorosulfonyl-2-[trans-3,4-(methylenedioxy) 
cinnamyl]thiophene 

3-Chlorosu Ifo nyl-2-[ trans -3,4- (mcthylcncdioxy) 
cinnamyl]thiophene was prepared in the same manner as 
described in Example 15E from N-{2-[trans-3,4- 5 
(raethylenedioxy)cinnamyl]thiophene-3-sulfonyl}pyrrole 
by basic hydrolysis (using isopropanul and potassium 
hydroxide) to the corresponding potassium sulfonate 
(1009c.) followed by conversion of the salt to the correspond- 
ing sulfonyl chloride in a 31% overall yield. ia 
O. N-(4-Bromo-3-metbyl-5-isoxazoly1)-2-[trans-3,4- 
(methylenedioxy)cinnamyl]thiophene-3-sulfonamide 

N-(4-Bromo-3-methyl-5-isoxazolyl)-2-[trans-3,4- 
(melhylenedioxy)cinnamyi]thiophene-3-sulfonamide was 
prepared in the same manner as described in Example 9 by 15 
reaction of 3-chlorosulfonyl-2-[trans-3,4-(methylenedioxy) 
cinnamy ljthiophene with 5-a mino-4-bromo-3- 
methylisoxazole. The crude product was purified by HPLC 
resulting in a 33% yield, m.p. 147-149° C. 

EXAMPLE 22 2U 
N-(4-Bromo-3-metbyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)phenethyl]thiophene-3-sulfonamide 

A. N-{2-[3,4-(Methylenedioxy)phenethyl]tbiophene-3- 
sulfonyljpyrrolc 2J _ 

An ethyl acetate (15 mL) solution of N-{2-[trans-3,4- 
(methylenedioxy)cinnamyl]thiophene-3-sulfonyl}pyrrole 
(Example 21 B, 0.6 g, 1.67 mmol) was subjected to catalytic 
hydrogenation using 10% Pd — C (100 mg) al 55 psi for 14 
hr. The catalyst was filtered and the filtrate concentrated to 3Q 
resulting in N-{2-[3,4-(methylenedioxy)phenethyl] 
thiophcnc-3-sulfonyl}pyrrolc (0.55 g, 91% yield). 

B. 3-Chlorosulfonyl-2-[3,4-(methylenedioxy)phenethyl] 
thiophene 

3-Chlorosulfonyl-2-[3,4-(methylenedioxy)phenethyl] J5 
thiophene was prepared in the same manner as described in 
the Example 15E using N-{2-[3,4-(methyleuedioxy) 
phenethyl]thiophene-3-sulfonyl}pyrrole by conducting 
basic hydrolysis (iso-propanol and potassium hydroxide) of 
the sulfonamide to the potassium sulfonate (93%) followed 4Q 
by conversion of the salt to the corresponding sulfonyl 
chloride in a 42% yield. 

C. N-(4-Bromo-3-methyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)phenethyl]thiophene-3-sulfonamide 

N-(4-Bromo-3-methyi-5-isoxazolyJ)-2-[3,4- 4S 
(methylenedioxy)phenethyl]thiophene-3-sulfonamide was 
prepared in the same manner as described in Example 10. By 
reacting 3-chlorosulfonyl-2-[3,4-(methylenedioxy) 
phenethyl]thiophene with 5-amino-4-bromo-3- 
methytisoxazole and purifying the crude product by HPLC, 5Q 
N-(4-bromo-3-niethyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)phenethyl]thiophene-3-sulfonamide was 
obtained in a 30% yield, m.p. 180° (dec). 

EXAMPLE 23 

N-(4-Bromo-3-methyl-5-isoxazolyl)-2-[(4-methyl) 55 
(cinnamyl)]thiophene-3-sulfonamide 

A. N-[2-(4-Melhyl-lrans-slyryl)-3-sulfonyl]pyrrole 
N-[2-(4-Methyl-trans-styryl)-3-sulfonyl]pyrrole was pre- 
pared in the same manner as described in Example 2 IB 
using diethyl 3-[(N-pyrrolylsulfony1)thicn-2-y1] fin 
methylphosphonate and 4-methylbenzaldehyde in 30% 
yield. 

B. 2-(4-Methyl-trans-styryl)thiophene-3-sulfonyl Chloride 
2-(4-Melhyl-trans-styryl)Lhiophene-3-sulfonyl chloride 

was prepared in the same manner as described in Example 65 
15E from N-[2-(4-methyl-trans-styryl)- 3-sulfonyl f pyrrole 
by basic hydrolysis (using cthanol and sodium hydroxide) to 



the corresponding sodium sulfonate followed by conversion 
to the corresponding sulfonyl chloride in 13% yield. 
C. N-(4-Bromo-3-methyl-5-isoxazolyl)-2-(4-methyl-trans- 
styryl)thiophene-3-sulfonamide 

N-(4-Bromo-3-mcthyl-5-isoxazolyl)-2-(4-rncthy1-trans- 
styryl)thiophene-3-sulfonamide was prepared in the same 
manner as described in Example 10 by reaction of 2-(4- 
methy]-trans-styry1)thiophene-3-sulfonyt chloride with 
5-amino-4-brorno-3-methylisoxazole. The crude product 
was purified by HPLC followed by crystallization resulting 
in a 34% yield, m.p. 101-105° C. 

EXAMPLE 24 
N-(4-Bromo-3-nricthyl-5-isoxazo1y1)-2-[(4-rnctny1) 
p he ne t hy 1 ]t h iop hen e -3 -sulf o n am ide 

A . N-{2-[ (4 - Methyl) pheneth yl]thiophene-3- 
sulfonyl}pyrTolc 

N-{2-[(4-Methyl)phenethyl]thiophene-3- 
sulfonyl} pyrrole was prepared as described in Example 22A 
by the catalytic hydrogenation of N-[2-(4-m ethyl -trans- 
styryl)-3-sulfonyl}pyrrole in 80% yield. 

B. 2-[(4-Methyl)phenethyl]thiophene-3-sulfonyl Chloride 
2-[(4-mcthyl)phcncthyl]thiophcnc-3-siilfonylchloridc 

was prepared, as described in Example 15E, using N-{2- 
[(4-methyl)phenethyl]thiophene3-sulfonyl}pyrrole by basic 
hydrolysis (KOH/cthanol) of the sulfonamide to the corre- 
sponding potassium salt followed by conversion of the salt 
to the corresponding sulfonyl chloride in 51% yield. 

C. N-(4-Bromo-3-mcthyl-5-isoxazolyl)-2-[(4-mcthyl) 
phenethyl]thiophene-3-sulfonamide 

N-(4-Bromo-3-methyl-5-isoxazolyl)-2-[(4-methyl) 
phcncthyl]thiophcnc-3-su1fonamidc was prepared, as 
described in Example 10, using 2-[(4-methyl)phenethyl] 
thiophene -3 -sulfonyl chloride and 5-amino-4-bromo-3- 
mcthylisoxazolc in 52% yield. 

EXAMPLE 25 

N-(4-Bromo-3-methyl-5-isoxazolyi)-2-[(4-methylphenoxy) 
methyl]thiophene-3-sulfonamide 

A. N- {2-[(4-Melhylphenoxy)melhyl]lhiophene-3- 
su 1 f ony 1 } py rro le 

N-(2-[(4-Methylphenoxy)methyl]thiophene-3- 
sulfonyljpyrrole was prepared, as described in Example 
20A, by reacting N-[2-bromomethyl)thiophene-3-sulfonyl] 
pyrrole with 4-methylphenol, in 81% yield. 

B. 2-[(4-Methylphenoxy)melhyl]lhiophene-3-sulfonyl chlo- 
ride 

2-[(4-Methylphenoxy)methyl]thiophene-3-sulfonyl chlo- 
ride was prepared, as described in Example 15E, using 
N-{2-[(4-raethylphenoxymethyl]thiophene-3- 
sulfonyl} pyrrole by basic hydrolysis (NaOH/EtOH) fol- 
lowed by conversion to the corresponding sulfonyl chloride, 
in 46% yield. 

C. N-(4-Bromo-3-methyl-5-isoxazolyl)-2-[(4- 
methylphenoxy)melhyl]-thiophene-3-sulfonamide 

N-(4-Brorao-3-methyl-5-isoxazolyl)-2-[(4- 
methylphenoxy)methyl]-thiophene-3-sulfonamide was 
prepared, as described in Example 10, by reacting 
3-chlorosu lfonyl-2-[(4-methylphenoxy)methyl]thiophene 
with 5-amino-4-bromo-3-methylisoxazole, resulting in a 
64% yield, m.p. 128-130° C 

EXAMPLE 26 

N-(4-Chloro-3-methyl-5-isoxazolyl)-2-[3,4- 

(met hylenedioxy)-6 -methyl Jphenylaminocarbony 1-3- 

thiophenesulfonamide 

A. (3,4-Melhylenedioxy)-6-methylaniline 

To a solution of (3,4-methylenedioxy)toluene (5 mL) in 
acetic acid (20 mL) cooled with a cold water bath was added, 
dropwise, nitric acid (70%, 5 mL). The mixture was stirred 
for 45 min. To work up, water (100 mL) was added and the 
resulting yellow precipitate was filtered and washed with 
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water until the aqueous filtrate was colorless. The yellow 
solid was dissolved in OtOAc (250 mL) and dried (MgSOJ, 
and the solid was filtered off. The filtrate was subjected to 
catalytic hydrogenation (10% Pd/C, 1 atm) for 12 hours. The 
reaction mixture was then filtered off the catalyst and the 5 
filtrate was concentrated on a rotavap to give (3,4- 
melhylenedioxy)-6-melhylaniline as a brownish grey solid 
(5.49 g, 87% yield). 

B. N-(4- Chloro-3-methy 1-5 -isoxazoly l)-2-[3, 4- 
(mcthylcncdioxy)-6-mcthyl]phcnylaminocarbonyl-3- 10 
thiophenesulfonamide 

N-(4-Chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)-6-methyl]phenylaminocarbonyl-3- 
thiophene sulfonamide was synthesized in the same manner 
as Example 3 using (3,4-inethyleuedioxy)-6methylaniline. 15 
The crude product was purified by preparative HPLC to give 
N-(4-chloro-3-methy 1-5 -isoxazoly 1) -2 -[3 ,4- 
(methylenedioxy)-6-methyl]phenylarninocarbonyl-3- 
thiophenesulfonamide as a yellow solid (45% yield, m.p. 
60-62° C). 2U 

EXAMPLE 27 
N-(4-Chloro-3-methyl-5-isoxazolyl)-2-(3- 
methoxycarbonyl-2,4,6-trimethyl)phenylaminocarbonyl-3- 
thiophenesulfonamide 25 

A. Methyl 3-amino-2,4,G-trimethylbenzoate 
Methyl 3-Amino-2,4 J 6-trimethylbenzoate was synthe- 
sized in the same manner as (3,4-methylenedioxy)-6- 
mcthylanilinc (sec Example 26). 

B. N-(4-Chloro-3-methyl-5-isoxazolyl)-2-(3- 30 
methoxycarbonyl-2,4,6-trimethyl)phenylaminocarbonyl-3- 
thiophenesulfonamide 

N-(4-Chloro-3-methyl-5-isoxazolyl)-2-(3- 
methoxycarbonyl-2,4,6-trimethyl)phenylaminocarbonyl-3- 
thiophenesulfonamide was synthesized in the same manner 35 
as for Example 3 except that OMF was used instead of THF 
and the reaction was heated at 80° C. for 5 hours. The crude 
product was purified via preparative HPLC to give N-(4- 
chloro-3-methyl-5isoxazolyl)-2-(3-methoxycarbonyl-2,4,6- 
trimclhyl)phenylaminocarbonyl-3 thiophenesulfonamide as 40 
an off-white powder (48 mg, 1% yield, m.p. 66-70° C). 



EXAMPLE 28 
N-(4-Chloro-3-methyl-5-isoxazolyl)-2-(2,4,6-trimethyl) 
phenylacetyl-3-thiophenesulfonamide N-(4-chloro-3- 
methyl-5-isoxazolyl)-2-(2,4,6-trimethyl)phenylacetyl3- 
thiophenesulfonamide was synthesized in the same manner 
as for Example 5 using 2,4,6-trimethylbenzyl chloride and 
N-(4-chloro-3-methyl-5 -isoxazoly l)-2-(N-met hyl-N'- 
mcthoxy)aminocarbonyl-3-thiophcncsiilfonamidc. The 
crude product was purified by flash column chromatography 
(eluent 1% methanol in CH 2 C1 2 ) to give N-(4-chloro-3- 
methyl-5-isoxazolyl)-2-(2,4,6-trimethyl)phenylacetyl-3- 
thiophenesulfonamide as a solid (31% yield, m.p. 42-46° 
C). 

EXAMPLE 29 
N-(4-Chloro-3-methyl-5-isoxazolyI)-2-(2,4,6-trimethyl) 
phenylaminocarbonyl-3-thiophenesulfonamide 

N-(4-Chloro-3-mcthy1-5-isoxazolyl)-2-(2,4,6-trimcthy]) 
phenylaminocarbonyl-3-thiophenesulfonamide was synthe- 
sized in the same manner as Example 3. The crude product 
was purified via preparative HPLC to give N-(4-chloro-3- 
melhyI-5-isoxazolyl)-2-(2,4,6-lrimeihyl) 
phenylaminocarbouyl-3-thiophenesulfonamide as a 
yellowish -brownish powdeT (410 mg, 30% yield, m.p. 
45^8° C). 



EXAMPLE 30 
N-(3, 4 -Dimethyl -5 -isoxazolyl)-2-(2,4-dimethyl) 
phcnylacctyl-3-thiophcncsulfonamidc 

N-(3,4-Dimethyl-5-isoxazolyl)-2-(2,4-dimethyl) 
phenylacetyl-3-thiophenesulfonamide was synthesized by 
the same method as described for Example 5 using 2,4- 
dimelhylbenzyl chloride and N-(3,4-dimeihyl-5- 
isoxazolyl)-2-(N-methyl-N'-methoxy)aminocarbonyl-3- 
thiophenesulfonamide. The crude product was purified by 
flash column chromatography (clucnt 1% methanol in 
CH 2 Cl2) and further by preparative HPLC to give N-(3,4- 
diraethyl-5-isoxazolyl)-2-(2,4-dimethyl)phenylacetyl-3- 
thiophenesulfonamide as a semi-solid (34% yield). 

EXAMPLE 31 

N-(4-Chloro-3-methyl-5-isoxazolyl)-2-(2,4-dimethyl) 
phenylacetyl-3- thiophenesulfonamide 

N-'(4-Chloro-3-methyl-5-isoxazolyl)-2-(2,4-dimethyl) 
phenylacetyl-3-thiophenesulfonamide was synthesized in 
the same manner as for Example 5 using 2,4-dimethylbenzyl 
chloride and N-(4-chloro-3-methyl-5-isoxazolyl)-2-(N- 
m e t h y 1 - N ' - m e t h o x y ) a m i n o c a r b o n y 1 - 3 - 
thiophenesulfonamide. 'l*he crude product was purified by 
flash column chromatography (eluent 1% methanol in 
CH^CI;,) to give N-(4-chloro-3-methyl-5-isoxazoly1)-2-(2,4- 
dimethyl)phenylacetyl-3-thiophenesulfonamide as a solid 
(52% yield, m.p. 48-54° C). 

EXAMPLE 32 
N-(4-Bromo-3-methyl-5-isoxazolyi)-2-(2,4-dimethyl] 
phenylacetyl-3-thiophenesulfonamide 

N-(4-Bromo-3-mcthyl-5-isoxazolyl)-2-(2,4-dimcthyl) 
phenylacetyl-3-thiophenesulfonamide was synthesized in 
the same manner as for Example 5 using 2,4-dimethylbenzyl 
chloride and N-(4-bromo-3-methyl-5-isoxazolyl)-2-(N- 
melhyl-N'-melhoxy) amino carbonyl-3- 

thiophenesulfonamide. The crude product was purified by 
flash column chromatography (eluent 1% methanol in 
CH 2 Cy and further by preparative HPLC to give N-(4- 
bromo-3-methy 1-5 - isoxazoly l)-2-(2, 4 -dimethyl) 
phenvlacetyl-3-thiophenesulfonamide as a solid (28% yield, 
m.p. 58-63° C). 

EXAMPLE 33 
N-(4-Chloro-3-methyl-5-isoxazolyl)-2-(3,5-dimethyl) 

45 phcnylacctyl-3-thiophcncsulfonamidc 

N-'(4-Chloro-3-methyl-5-isoxazolyl)-2-(3,5-dimethyl) 
phenylacetyl-3-thiophenesulfonamide was synthesized in 
the same manner as for Example 5 using 3,5-dimethylbenzyl 
bromide and N-(4-chloro-3-methyl-5-isoxazolyl)-2-(N- 

50 in e t h y 1 - N ' - m e t b o x y ) a m i a o c a r b o 11 y 1 - 3 - 

thiophenesulfonamide. The crude product was purified by 
flash column chromatography (eluent 2% methanol in 
CRjCIJ to give N-(4-chloro-3-methyl-5-isoxazoly])- 2-(3, 
5-dimethyl)phenylacetyl-3-thiophenesulfonamide as a solid 

55 (57% yield, m.p. 45-50° C). 

EXAMPLE 34 
N-(4-Chloro-3-methyl-5-isoxazolyl)-2-(2 J 5-dimethyl) 
phenylacetyl-3- thiophenesulfonamide 

r,n N-(4-Chlorn-3-mcthyI-5-isoxazoly1)-2-(2,5-dimcthyl) 
phenylacetyl-3-thiophenesulfonamide was synthesized in 
the same manner as for Example 5 using 2,5-dimethylbenzyl 
chloride and N-(4-chloro-3-methyl-5-isoxazolyl)-2-(N- 
methyl-N , -methoxy)aminocarbonyl-3- 

65 thiophenesulfonamide. The crude product was purified by 
flash column chromatography (eluent 2% methanol in 
CH 2 cy to give N-(4-chloro-3-mcthyl-5-isoxazolyl)-2-(2,5- 
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dimethyl)phenylacetyl-3-thiophenesulfonamide as a solid 
(33% yield, m.p. 72-76° C). 

EXAMPLE 35 
N-(4-Chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)-6-(2-acetoxyetbyl)] 
phenylaminocarbonyl-3-lhiophenesulfonamide 

A. 2-(3,4-Methylenedioxy)phenyl-l -ethanol 

To a solution of 2-(3,4-methylenedioxy)phenylacetic acid 
(5 g, 25.75 mmol) in anhydrous TIIF (20 mL) at 0° C. was 
added BH 3 THF (40 mL, 1.0 M in THF). The mixture was 
stirred at room temperature for 1 h. To work up, THF was 
evaporated on a rotavap. The residue was treated with water 
(100 mL) Acidified and extracted with ether (2x100 mL). 
Removal of the solvent under reduced pressure gave 2-(3, 
4-methylenedioxy)phenyl-l-elhanol as an oil (4.7g, 98% 
yield). 

B . 1 -Acetoxy-2-[(3,4-methy lenedioxy)phenyl]ethane 

To a stirred solution of 2-(3,4-methylenedioxy)phenyl-l- 
ethanol (1.68 g, 10 mmol) in dry pyridine was added acetic 
anhydride and the resultant reaction mixture was stirred at 
80° C. for lh. The reaction mixture was poured into ice- 
water and was extracted with ether (2x75 mL). 'llie com- 
bined ether extract was washed with water (2x50 ml), 5% 
Hcl (2x50 mL) and then with 5% NaHC0 3 (2x50 mL). The 
organic layer was dried over magnesium sulfate and the 
solvent was removed under reduced pressure to give 
l-acetoxy-2-[(3,4-methylenedioxy)phenyl]ethane as a solid 
(1.7 g, 81% yield). 

C. l-Acetoxy-2-[(3,4-methylenedioxy)-6-nitrophenyl] 
ethane 

To a stirred solution of I -acetoxy-2-[(3,4- 
methylenedioxy)phenyl]ethane (1.7 g, 8.09 mmol) in acetic 
acid (10 mL) was added, dropwise, concentrated HN0 3 (4.5 
mL). This was stirred at room temperature for 30 min. The 
reaction mixture was poured into water (100 mL). The 
precipitated solid was filtered, washed with water and dried 
under high vacuum to afford 1 -acetoxy-2-[(3,4- 
mcthylcncdioxy)-6-nitrophcnyl]cthanc ( 1 .8 g, 88% yield). 

D. l-Acetoxy-2-[(3,4-methylenedioxy)-6-aminophenyl] 
ethane 

The solution of l-acetoxy-2-[(3,4-methylenedioxy)-6- 
nitrophenyljethane (0.8 g, 3,13 mmol) in ethyl acetate (25 
mL) was subjected to catalytic hydrogenation using 10% 
palladium on carbon (100 mg) at 50 psi for 30 min. line 
catalyst was filtered and the solvent was removed under 
reduced pressure to give 1 -acetoxy-2-[(3 ,4- 
methylenedioxy)-6-aminophenyl]ethane as a solid (0.69 g, 
98% yield). 

E. N-(4-Chloro-3-melhyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)-6-(2-acetoxy ethyl)] 
phenylaminocarbonyl-3-thiophenesulfon amide 

N-(4-Chloro-3-mcthy1-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)-6-(2-acetoxyethyl)] 
phenylaminocarbonyl-3-thiophenesulfonamide was synthe- 
sized in the same manner as Example 16. The crude product 
was purified by preparative HPLC to give N-(4-chloro-3- 
methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)-6-(2- 
acetoxyethyl)]phenylaminocarbonyl-3- 
thiophcncsulfonamidc as a dull yellow powder (12% yield, 
m.p. 78-82° C). 

EXAMPLE 36 

Other compounds that have been prepared by the above 
methods or routine modifications thereof, include, but are 
not limited to: N-(4-chloro-3-methyl-5-isoxazolyl)-2-[(4- 
mcthoxyphcnoxy)carbonyl]thiophcnc-3-sulfonamidc, N-(4- 



bromo-3-methyl-5-isoxazolyl)-2-[(4-methylphenoxy) 
carbonyl]thiophene-3-su1fonamide, N-(4-bromo-3-methyl- 
5-isoxazolyl)-3-[(4-methylphenoxy)methyl]thiophene-2- 
sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-2-[(4- 

5 methylphenoxy)methyl]thiophene-3-sulfouamide, N-(4- 
bromo-3-methyl-5-isoxazolyl)-3-(4-methyl-trans-styryl) 
thiophene-2-sulfonamide, N-(4-bromo-3-methyl-5- 
isnxazoly1)-3-(4-mc thylphcncthyl)thiophcnc-2- 
sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-2-[(4- 

io methylphenyl)acetyl]thiophene-3-sulfonamide, N-(4- 
bromo -3 -methyl -5 -isoxazolyl)-2-[(3-methoxy phenyl) 
acetyl]thiophene-3-sulfouamide, N-(4-bromo-3-methyl-5- 
isoxazoIyl)-3-(4-methylphenethyl)-5-(4-tolyl)thiophene-2- 
sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-3-(4- 

15 mcthylbcnzy1)-5-(4-tolyl)thiophcnc-2-sulfonamidc, N-(4- 
bromo-3-methyl-5-isoxazolyl>3-(4-methyl-trans-styryl)-5- 
(4-lolyl)thiophene-2-sulfonamide. N-(4-chloro-3-methyl-5- 
isoxazolyl)-2-[3,4-(melhylenedioxy)benzyl]thiophenc-3- 
sulfon amide, N-(4-chloro-3-methyl-5-isoxazolyl)-2-[(5- 

2U methyl -3-isoxazolyl)aminocarbonyl]thiophene-3- 
sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-2-[(3- 
hydroxyl-6-pyridazinyl)aminocarbonyl]thiophcnc-3- 
sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-3- {[3,4- 
(methylenedioxy)phenoxy]methyl}-thiophene-2- 

25 sulfonamide, N-(4-bromo-3-melhyl-5-isoxazolyl)-2-[(4- 
methyl)(cinnamyl)]thiopheue-3-sulfonamide, N-(4-bromo- 
3-methyl-5isoxazolyl)-3-[3,4-(methylenedioxy)phenethyl] 
thiophene-2-sulfonamide, N-(4-bromo-3-methyl-5- 
isoxazolyl)-3-[3,4-(mcthylcncdioxy)-trans-styryl] 

30 thiophene-2-sulfonamide, N-(4-bromo-3-methyl-5- 
isoxazolyl)-2-[(4-methyl)phenethy l]thiophene-3- 
sulfonamide, N-(3,4-dimethy l-5-isoxazolyl)-2-(4- 
tolylacetylphenyl)lhiophene-3-sulfonamide, N-(3,4- 
dimethyl-5-isoxazolyl)-2-[3,4-(methylenedioxy) 

35 phenylacetyl]thiophene-3-siilfonamide, N-(4 -chloro-3- 
mcthy 1-5 -isoxazolyl)-2-[2-hydroxy-4-m ethyl phenyl) 
aminocarbonyl]thiophene-3-sulfonamide and others, 
including those set forth in TABLE 1 that are not specifically 
exemplified herein. 

40 For example, N-(4-bromo-3-methyl-5-isoxazolyl)-3-[2- 
methyl-4,5-(methylenedioxy)cinnamyl]thiophene-2- 
sulfonamide, N-(4-bromo-3-melhyl-5-isoxazolyl)-3-[2- 
(hydroxymethyl)-4,5-(methylenedioxy)ciuuamyl] 
thiophene-2-sulfonamide, N-(4-bromo-3-methyl-5- 

45 isoxazolyl)-3-{2-[(tetrahydro-41 1-pyran-2-ylxoy)methyl]-4, 
5-(mcthylcncdioxy)cinnamyl}thiophcnc-2-sulfonamidc and 
N-(4-bromo-3-methyl-5-isoxazolyl)-3-(2,4- 
dimethylcinnamyl)thiophene-2-sulfonamide have been pre- 
pared in the same manner as N-(4-bromo-3-melhyl-5- 

50 isoxazolyl)-3-[3,4-(methylenedioxy)trans-styryl]thiophene- 
2-sulfonamide. N-(4-bromo-3-metbyl-5-isoxazolyl)3-[2- 
methyl-4,5-(methylenedioxy)phenethyl]thiophene-2- 
sulfonamidc and N-(4-bromo-3-mcthyl-5-isoxazo1yl)-2-(2, 
4,6-trimethylphenethyl)thiophene-3-sulfonamide have been 

55 prepared in the same manner as N-(4-bromo-3-methyl-5- 
isoxazolyl)-2-[(4-methyl)phenethyl]thiophene-3- 
sulfonamide (see, Example 24). N-(4-bromo-3-methyl-5- 
isoxazolyl)-3-{[2-propyl-4,5-(methylenedioxy)phenoxy] 
methyl} thiophene-2-sulfonamide has been prepared in the 

60 same manner as N-(4-bromo-3-mcthyl-5-isoxazolyl)-3-[(4- 
methylphenoxy)melhyl]thiophene-2-sulfonamide and N-(4- 
bromo-3-methyl-5-isoxazolyl)-3-{[3,4-(methylenedioxy) 
phenoxy]methyl }thiophene-2-sulfonamide, N-(4-bromo-3- 
melhyl-5-isoxazolyI)-2-[2-meLhyl-4,5-(methylenedioxy) 

65 phenethyl]thiophene-3-sulfonamide has been prepared in 
the same manner as N-(4-bromo-3-methyl-5-isoxazolyI)-2- 
[(3,4-mcthylcncdioxy)phcncthyl]thiophcnc-3-sulfonamidc. 
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Compounds, such as N-(4-bromo-3-methyl-5-isoxazolyl)-3- 
(2-tolyl)thiophene-2-sulfonarnide, N-(4-hromo-3-methyl-5- 
isoxazolyl)-3-(3-tolyl)tbiophene-2-sulfonamide, N-(4- 
bromo-3-methyl-5-isoxazolyl)-3-(2-tolyl)thiophene-2- 
sulfonamide, N-(4bromo-3-methyl-5-isoxazolyl)-3-(3- 
methoxyphenyl)lhiophene-2-sulCunarnide, N-(4-bromo-3- 
methyl-5-isoxazolyl)-3-(3-methoxyphenyl)thiophene-2 
-sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-3-(2- 
mcthoxyphcnyl)thiophcnc-2-sulfonamidc, N-(4-bromo-3- 
methyl-5-isoxazolyl)-3-(4-ethylphenyl)thiophene-2- 
sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-3-(4- 
propylphenyl)thiophene-2-sulfonamide, N-(4-bromo-3- 
melhyl-5-isoxazolyl)-3-(4-iso-propylphenyl)thiophene-2- 
sulfonamide, N-(4-brorao-3-methyl-5-isoxazolyl)-3-(4- 
butylphenyl)thiophene-2-sulfonamide, N-(4-bromo-3- 
mcthyl-5-isoxazolyl)-3-(2,4-dimcthylphcnyl)thiophcnc-2- 
sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-3-(4-iso- 
butylphenyl)lhiophene-2-sulfonamide, N-(4-bromo-3- 
methyl-5-isoxazoly])-3-(4-iso-pentylphenyl)thiophene-2- 
sulfonamide, N-(4-bromo-3-melhyl-5-isoxazolyl)-3-(2- 
methyl-4-propylphenyl)thiophene-2-sulfonamide, N-(4- 
bromo-3-methyl-5-isoxazolyl)-3-(4-iso-butyl-2- 
mcthylphcnyl)thiophcnc-2-sulfonamidc and N-(4-bromo-3- 
methyl-5-isoxazolyl)-3-(4-iso-pentyl-2-methylphenyl) 
thiophene-2-sulfonamide have been prepared in the same 
manner as N-(4-bromo-3-methyl-5-isoxazolyl)-3-[(3,4- 
melhyIenediuxy)phenyl]thiopbene-2-sulfonamide (see. 
Example 119). * 

N-(4-bromo-3-methyI-5-isoxazolyl)-2-[2-methyl-4,5- 
(methylenediuxy)phenelhyl]thiuphene-3-sulfonamide has 
been prepared in the same manner as N-(4-Bromo-3-methyl- 
5-isoxazolyl)-2-[3,4-(methylenedioxy)phenethyl] 
thiophcnc-3-sulfonamidc (Example 22). N-(4-hromo-3- 
methyl-5-isoxazolyl)-2-[2-methyl-4,5-(methylenedioxy) 
cinnamyl]thiophene-3-sulfonamide has been prepared in the 
same manner as N-(4-bromo-3-methyl-5-isoxazolyl)-2-[(4- 
melhyl)(cinnamyl)]lhiophene-3-sulfonamide (Example 23). 

N-(4-bromo-3-methyl-5-isoxazoly l)-2-{[3,4- 
(methylenedioxy)phenoxyl methyl } thiophene-3- 
sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-2-{(2,4 ) 6- 
trimethylphenoxy)methyl]thiophene-3-sulfonamide, N-(4- 
bromo-3-methyl-5-isoxazolyl)-2-{[4,5-(methylenedioxy)-2- 
pmpylphennxy]methyl}thiophene-3-su1fonamide have been 
prepared in the same manner as N-(4-bromo-3-methyl-5- 
isoxazolyl)-2-[(4-methylphenoxy)methyl]thiophene-3- 
sulfonamide (Example 25), 

Any corresponding N-(4-halo-3-methyl-5-isoxazolyl), 
N-(4-halo-5-methyl-3-isoxazolyl), N-(3,4-dimethyl-5- 
isoxazolyl), N-(4-halo-5-methyl-3isoxazolyl), N-(4-halo-3- 
methyl-5-isoxazolyl), N-(4,5-dimethyl-3-isoxazolyl) deriva- 
tive of any of these compounds or any compound disclosed 
herein may also be prepared and used as described herein. 
The pharmaceutical ly acceptable derivatives, including the 
salts, particularly sodium salts are intended for formulation 
as described herein. 

EXAMPLE 37 

Other compounds that can be prepared by the above 
methods or routine modifications thereof, include, but are 
not limited to: 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-(2,3,4-trimethoxy-6- 

methylphenylaminocarbonyl)thiophene-3-sulfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-(2,3,4-trimethoxy-6- 

acetylphenylaminocarbonyl)lhiophene-3-suIfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-(2,3,4-trimethoxy-G- 

methoxycarbonylphenylaminocarbonyl)thiophene-3- 

snlfon amide, 



N-(4-chloro-3-methyl-5-isoxazolyl)-2-(2,3,4-trimethoxy-6- 

carboxylphenylaminocarbonyl)thiophene-3-sulfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-(2,3,4-trimethoxy-6- 

methanesulfonylphenylaminocarbonyl)thiophene-3- 
5 sulfonamide, 

N-(4-chloro-3-raethyl-5-isoxazolyl)-2-[2,3,4-trimethoxy-6- 

(cyanomethyl)phenylaminocarbonyl]thiophene-3- 

sulfon amide, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2,3 f 4-trimethoxy-6- 
(2-hydroxyethyl)phenylaminocarbonyl]thiophene-3- 
sulfon amide, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)-2-methoxy-6- 
methylphenylaminocarbonyl]thiophene-3-sulfonamide, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
i5 (methyl enedioxy) - 2- methoxy - 6- 

acctylphcnylaminocarhonyl]thiophcnc-3-sulfonamidc, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)-2-methoxy-6- 
methoxycarbonylphenylaminocarbonyl]thiophene-3- 
2U sulfonamide, 

N-(4-chloro-3-melhyl-5-isoxazolyl)-2-[3,4- 
( m e t h y 1 e n e d i o x y ) - 2 - m e t h o x y - 6 - 
carboxylphenylaminocarbonyl]thiophene-3-sulfonamide, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
25 (mcthylcncdioxy)-2-mcthoxy-6- 

melhanesulfonylphenylaminocarbonyl]thiophene-3- 
sulfon amide, 

N-(4-chluro-3-melhyl-5-isoxazolyl)-2-[3,4- 
( m e t h y 1 e u e d i o x y ) - 2 - m e t h o x y - 6 - 
30 cyanophenylaminocarbonyl]thiophene-3-sulfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(mcthylcncdioxy)-2-mcthoxy-6- 
cyanomethylphenylarainocarbonyl]thiophene-3- 
sulfonamide, 

35 N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(methyleuedioxy)-2-methoxy-6-(2-hydroxyethyl) 
phenylaminocarbonyl]thiophene-3-sulfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(mcthylcncdioxy)-2,6-dimcthylphcnylaminocarbonyl] 
40 thiophene-3 -sulfonamide, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)-6-acelyl-2- 
ii]etliylphenylamiiiocarbonyl]thiophene-3-sulfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
45 (methylenedioxy)-6-methoxycarbonyl-2- 
mcthylphcnylaminocarbonyl]thiophcnc-3-sulfonamidc, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)-6-carboxyl-2- 
methylphenyIaminocarbonyl]thiophene-3-suironamide, 
50 N-(4-chloro-3-metbyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)-6-methoxy-2- 
methylphenylaminocarbonyl]thiophene-3-sulfonamide, 
N-(4-chloro - 3 - methyl-. S-isnxazolyl)-2-[ 3,4- 
(methylenedioxy)-6-methanesuffonyl-2- 
55 methylphenylaminocarbonyl]thiophene-3-sulfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(melhylenedioxy)-6-cyano-2- 
methylphenylaminocarbonyl]thiophene-3-sulfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
m (mcthylcncdioxy)-6-(cyanomcthyl)-2- 
methylphenylaminocarbonyl]thiophene-3-sulfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)-6-(2-hydroxyeihyl)-2- 
methylphenylaminocarbonyl]lhiophene-3-sulfonamide, 
65 N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)-2-cyano-6- 
mcthylphcnylaminocarbonyl]thiophcnc-3-sulfonamidc, 
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N-(4-chloro-3-mcthyl-5-isoxazolyl)-2-[3 f 4- 
(methylenedioxy)-fi-methoxy-2- 
cyanophenylaminocarbonyl]thiophene-3-sulfonamide, 

N-(4-chloro-3-methy l-5-isoxazolyl)-2-[3,4- 
(mcthylcncdioxy)-2-acctyl-6- 
methylphenylaminocarbonyl]thiophene-3-sulfonamide, 

N- (4 -chloro-3 -me thy 1-5 -isoxazoly 1) -2 -[3,4 - 
(methy1enedioxy)-6-methoxy-2- 
acetylpheQylarainocarbonylilhiophene-3-sulfonamide, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-(3-cyano-2,4,6- 
trimcthylphcny1aminocarbonyl]thiophcnc-3- 
su If on amide, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-(3-carboxyl-2,4,6- 
trimethy!phenylaminocarbonyl]thiophene-3- 
sulfonamide, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-(3-hydroxymethyl-2, 
4,6-tri methyl phcnylamin oca rb on yl]t hi ophcnc-3- 
su If on amide, 

N-(4-chloro-3-methyl-5-isoxazoly])-2-(3-methanesulfonyl- 
2, 4,6-N-(4-chl oro-3- methyl -5 -isoxazoly l)-2-(3- 
cyanomethyl-2,4,6 trimethylphenylaminocarbonyl] 
thiophene-3-sulfonamide, 

N-(4-chloro-3-mcthyt-5-isoxa7.oly1)-2-[3-(2-hydroxycthy1)- 
2,4,6-trimethylpbenylaminocarbonyl]thiophene-3- 
sulfonamide, 

N-(4-ch1oro-3-methy1-5-isoxa7.olyl)-2-[3-(carboxylmethy1)- 
2,4,6-trimelhylphenylaminocarbonyl]thiophene-3- 
sulfonamide, 

N-(4-ch1oro-3-mcthyl-5-isoxa/nlyl)-2-(4-cyann-2,6- 

dimethylphenylaminocarbonyl)thiophene-3-sulfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-(4-carboxyl-2,6- 

dimethy1pheny1aminocarbonyl)thiophene-3-sulfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-14-(hydroxymethyl)- 

2,6-dimethylphenylaminocarbonyl]thiophene-3- 

sulfonamidc, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[4-(2-hydroxyethyl)- 
2,6-dimethylphenylaminocarbonyl]thiophene-3- 
sulfonamide, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[4-(cyanomethyl)-2, 
6-dimethylphenylaminocarbonyl]thiophene-3- 
sulfon amide, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[4-(carboxylmethyl)- 
2,6-dimethylphenylaminocarbonyl]thiophene-3- 
sulf on amide, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-(4-methanesulfonyl- 
2,6-dimelhy Lphenylaminocarbonyl)lhiophene-3- 
sulfonamide, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-(2,3,4-trimelhoxy-6- 
methylphenylacetyl)thiophene-3-sulfonamide, 

N-(4-ch1oro-3-mcthy1-5-isoxazoly1)-2-(2,3,4-trimcthoxy-fi- 
acetylphenylacetyl)thiophene-3-sulfonamide, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-(2,3,4-trimethoxy-6- 
melhoxycarbonylphenylaeelyl)lhiophene-3-sulfonamide, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-(2 ) 3,4-trinielhoxy-G- 
carboxylphenylacetyl)thiophene-3-sulfonamide, 

N-(4-chloro-3-methyl-5-isoxazoiyl)-2-(2,3 J 4-trime1hoxy-6- 
mcthancsulfonylphcnylaccty1)lhiophcnc-3-sulfonamidc ) 
N-(4-chioro-3-methyl-5-isoxazolyl)-2-[2,3,4-trimethoxy- 
6-(cyanomethyl)phenylacetyl]thiophene-3- 
sulfonamidc, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2,3,4-trimelhoxy- 
6-(2-hydroxycthyl)phcny1accty1 ]thiophcnc-3- 
sulfonamide, 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 

(methylenedioxy)-2-methoxy-6-methylphenylacetyl] 

ihiophene-3-sulfunamide, 
N-(4-chloro-3-methy 1-5 -isoxazoly 1) -2 -[3,4- 

(methylenedioxy)-2-methoxy-6-acetylphenylacetyl] 

thiophcnc-3-snlfonamidc, 



N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 

(methylenedioxy)-2-methoxy-6- 

mcthoxycarbonylphcnylacctylJthiophcnc-3-sulfonamidc, 
N-(4-chloro-3-methyl-'5-isoxazolyl)-2-[3,4- 
5 (methylenedioxy)-2-methoxy-6-carboxylphenylacetyl] 

thiophene-3-sulfonamide, 
N-(4-chloro-3-melhyl-5-isuxazolyl)-2-[3,4- 

(methylenedioxy-2-methoxy-6-methauesulfonyl) 

phenylacetyl]thiophene-3-sulfonamide, 
10 N-(4-c hi oro-3-mcthyl- 5 -isoxazoly l)-2-[3, 4- 

(methy1enedmxy)-2-methoxy-6-(cyano)phenyl acetyl] 

thiophene-3-sulfonamide, 
N-(4-chloro - 3 - methyl-5 - isoxazoly l)-2-[3, 4- 

(melhylenedioxy)-2-melhoxy-6- 
15 (cyanoruethylphenylacetyl]thiophene-3-sulfonaunde, 
N-( 4-chloro-3-me thy 1-5 -isoxazoly l)-2-[3,4- 

(methylenedioxy)-2-melhoxy-6-(2-hydroxyethyl) 

phenylacetyl]thiophene-3-su1fonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
2U (methylenedioxy)-2,6-dimethylphenylacetyl]thiophene- 

3 -sulfonamide, 
N-(4-chloro-3-methyl-5 -isoxazoly l)-2 -[3, 4- 

(methylenedioxy)-6-acetyl-2-methylphenylacetyl] 

thiophene-3-sulfonamide, 
25 N-(4-ch1oro-3-mcthy1-5-isoxazo1yl)-2-[3,4- 

(methylenedioxy)-6-methoxycarbonyl-2- 

methylphenylacetyl]thiophene-3-sulfonamide, 
N-(4-chlor"o-3-melhyl-5-isoxazolyl)-2-[3 t 4- 

(methylenedioxy)-G-carboxyl-2-methylphenylacetyl] 
30 thiophene-3-sulfonamide, 

N-(4-chloro-3-methyl-5-isoxazoIyl)-2-[3,4- 

(mcthy)cncdioxy)-6-mcthoxy-2-mcthylphcnylacctyl] 

thiophene-3-sulfonamide, 
N-(4-chloro-3-methyl-5 - isoxazoly i)-2-[3, 4- 
35 (melhylenedioxy)-6-methanesulfonyl-2- 

methylphenylacetylJthiophene-3-sulfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 

(methylenedioxy)-6-cyano-2-methylphenylacetyl] 

thiophene -3 -sulfonamide, 
40 N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 

(methylenedioxy)-6-(cyanomethyl)-2- 

methylphenylaceiyl]lhiophene-3-sulfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 

(methylenedioxy)-6-(2-hydroxyethyl)-2- 
45 methylphenylacetyl]lhiophene-3-sulfonamide, 

N-(4-chloro-3-mcthyl-5-isoxazo1yl)-2-[3,4- 

(methylenedioxy)-2-cyano-6-methylphenylacetyl] 

thiophene-3-sulfonamide, 
N-(4-chloro-3-melhyl-5-isuxazolyl)-2-[3,4- 
50 (methylenedioxy)-G-methoxy-2-cyaiiophenylacetyl] 

thiophene -3 -sulfonamide, 
N-(4-chloro-3-methyl~5-isoxazolyl)-2-[3,4- 

(mcthy1cncdioxy)-2-accty1-f>-mcthylphcnylacctyI] 

thiophene-3 -sulfonamide, 
55 N-(4-chIoro-3-methyl-5-isoxazolyl)-2-[3,4- 

(methylenedioxy)-6-methoxy-2-acetylphenylacetyl] 

lhiophene-3-sulfonamidc, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-(3-cyano-2,4,6- 

trimethylphenylacetyl)thiophene-3-sulfonamide, 
r.n N-(4-ch1oro-3-mcthyl-5-isoxazoly1)-2-(3-carboxyl-2,4,6- 

trimethylphenylacetyl)thiophene-3-sulfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-(3-hydroxymethyl-2 f 

4,6-trimethylphenylacetyl)thiophene-3-sulfonamide f 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-(3-melhanesulfonyl- 
65 2,4,6-trimethylphenylacetyl)tbiophene-3-sulfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3-(cyanomethyl)-2, 

4, 6- lrimcthylphcnylacctyl]thiophcnc -3 -sulfonamide, 
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N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3-(2-hydroxyethyl)- 

2,4,6-trimethylphenylacetyl]thiopriene-3-sulfonamide, 
N-(4-chloro-3-mcthyl-5-isoxazolyl)-2-[3-(carboxylmcthyl)- 

2,4,6-trimethylphenylacetyl]thiophene-3-sulfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-(4-cyano-2,6- 5 

dimethylphenylacetyl)thiophene -3 -sulfonamide, 
N-(4-chioro-3-raelhyl-5-isoxazolyl)-2-(4-carboxyl-2,6- 

dimethylphenylacetyl)thiophene-3-sulfonamide, 
N-(4-chloro-3-mcthyl-5-isoxazolyl)-2-(4-hydroxymethyl-2, 

6-dimcthylphcnylacctyl)thiophcnc-3-sulfonamidc, id 
N-(4-ch1oro-3-methy1-5-isoxa7.o1y1)-2-[4-(2-hydrnxyethyl)- 

2 t 6-(dimemyl)phenylacetyl]thiophene-3-sulfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[4-cyanomethyl-2,6- 

(UimeLhyl)pheny lace lyljhiophene -3 -sulfonamide, 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[4-(carboxylmethyl)- is 

2,6-dimethylphenylacetyl]thiophene-3-sulfonamide, and 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-(4-methanesulfonyl- 

2,6-dimethy1phenylacely1)thiophene-3-sulfonarnide. The 

pharmaceutically acceptable derivatives, including the 

salts, particularly sodium salts are intended for formula- 2U 

lion as described herein. 

EXAMPLE 38 

Other compounds, having activity generally at IC S0 con- 
centrations of 10 //M or substantially less for ET A or ET D 25 
receptors, in which Ar 2 contains a heterocyclic ring, such as 
thienyl-, furyl- and pyrrole-sulfonamides of interest herein, 
can be or have been prepared (see, e.g., TABLE 1) by 
methods analogous to those set forth iu the above Examples. 
Such compounds include, but are not limited to the follow- 30 
ing compounds: N-(4-bromo-3-methyl-5-isoxazoryl)-2- 
carboxyl- 1 -mcthylindolc-3-sulfonamidc, N-(4-ch1oro-3- 
methyl-5-isoxazolyl)-2-[(4-oxacyclohexyl)oxycarbonyl] 
thiophene-3-sulfonamide, 2-[3,4-(methylenedioxy) 
phenylacelyl]lhiophene-3sulfonamide, N-(4-chloro-3- 35 
methyl-5-isoxazolyl)-{2-[3,4-(niethylenedioxy)phenyl] 
acetyl}thiophene-3-sult'onamide oxime, N-(4-chloro-3- 
methyl-5-isoxazolyl)-2-phenylbenzo[b]thiophene 
sulfonamide, N-(4-ch1oro-3-mcthy1-5-isoxazoly1)-2-[(4- 
tolyl)aminocarbonyl]-l-methylindole-3-sulfonamide, N-(4- 40 
chloro-3-methyl-5-isoxazolyl)-2-[(4-methoxyphenoxy) 
carbonyl]lhiophene-3-sulfonamide, N-(4-bromu-3-melhyl- 
5-isoxazolyl)-l-[3,4-(methylenedioxy)benzyI]iiidole-2- 
sulfonamide, N-(4-bromo-3-metbyl-5-isoxazolyl)-2-[(4- 
methylphenoxy)carbonyl]thiophene-3-sulfonamide, N-(4- 45 
chloro-3-mcthy1-5-isoxa7olyl)-2-[(4-rncthoxyphcny1) 
acetyl]thiophene-3-sulfonamide, N-(4-chloro-3-methyl-5- 
isoxazolyl)-6-methoxy-2-[3,4-(methylenedioxy)benzyl] 
benzo[b]thiophenc-3-sulf on amide, N-(4-bromo-3-melhyl-5- 
isoxazolyl)-3-[(4-methylphenoxy)methyl]tlriopheiie-2- 50 
sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-2-[(4- 
methylphenoxy)methyl]thiophene-3-sulfonamide, N-(4- 
bromo-3-mcthyl-5-isoxazolyl)-3-(4-mcthyl-trans-styry1) 
thiophene-2-sulfonamide, N-(4-bromo-3-methyl-5- 
isoxazolyl)-3-(4-metbylphenethyl)tbiophene-2- 55 
sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-2-[(4- 
melhylphenyl)acelyl]lhiophene-3-sulfonamide t N-(4- 
chloro-3-methyl-5-isoxazolyl)-2-[(3-methoxyphenyl) 
acetylithiophene-3-sulfonamide, N-(4-chloro-3-methyl-5- 
isoxazo1yl)-2-{ 1 -hydroxy- 1 -[3,4-(mcthylcncdioxy)bcnzyl] fin 
ethyl} thiophene-3-sulfonamide, N-4-(bromo-3-methyl-5- 
isoxazolyl)-3-(4-methylphenethyl)(4-tolyl)thiophene-2- 
sulfonamide, N-(4-bromo-3-methyl-5-isoxazolyl)-3-(4- 
melhylbenzyl)-5-(4-tolyl)thiophene-2 -sulfonamide, N-(4- 
bromo-3-methyl-5-isoxazolyl)-3-(4-methyl-trans-styryl)-5- 65 
(4-tolyl)thiophene-2-sulfonamidc, N-(4-chloro-3-methyl-5- 
isoxazolyl)-2-[(?,p-(cthylcncdioxy)3,4-(mcthylcncdioxy) 



phe ne thyljthio phene -3 -sul fo n am i d e, N -(4-ch loro -3- me t h y 1 - 
5-isoxazolyl)-2-[(3-(dimethylamino)-3,4-(methylenedioxy) 
phcncthy]thiophcnc-3-sulfonamidc, N-(4-chloro -3 -methyl - 
5-isoxazolyl)-2-{a-bydroxy-[3,4-(methylenedioxy)phenyl] 
acetyl} thiophene-3-sulfonamide; N-(4-chloro-5-methyl-3- 
isoxazolyl)-2-[3,4-(methylenedioxy)benzyl]-benzo[b] 
lhiophene-3 -sulfonamide; N-(4-bromo-3-methyl-5- 
isoxazolyl)-3-styrylthiophene-2-sulfonamide; N-(4-bromo- 
3-methyl-5-isoxazolyl)-2-styrylthiophene-3-sulfonamide; 
N-(4-bromo-3-mcthyl-5-isoxazolyl)-2-(bcnzoylamino) 
t hi op hene-3 -sulfonamide; N-(4 -bromo-3 -methyl- 5 - 
isoxazolyl)-2-[(phenyl)methylaminocarbonyl]thiophene-3- 
sulfonamide; N-(4-bromo-3-metbyl-5-isoxazolyl)-5- 
(phenylthio)furan-2-sulfonamide; N-(4-bromo-3-melhyl-5- 
isoxazolyl)-5-(hydroxymethyl)furan-2-sulfonamide; N-(4- 
bromo-3-methyl-5-isoxazoyl)-5-(carbomethoxy)furan-2- 
sulfonamide; N-(4-bromo-3-methyl-5-isoxazolyl)-2,5- 
dimethylfuran-3-sulfonamide; N-(4-bromo-3-methyl-5- 
isoxazolyl)-2-(diisopropylaminocarbonyl)tbiophene-3- 
sulfonamide; N-(4-bromo-3-methyl-5-isoxazolyl)-2- 
(diethylaminocarbonyl)lhiophene-3-sulfonamide; N-(4- 
bromo-3-me thyl - 5-isoxazoly l)-5-styry lfuran-2- 
sulfonamide; N-(4-bromo-3-methyl-5-isoxazolyl)-5- 
styrylthiophene-2-sulfonamide; N-(4-chloro-3-methyl-5- 
isoxazoly1)-2-[3,4-(mcthylcncdioxy)bcnzy1]-5- 
(dimethylamino)benzo[b]thiophene-3-sulfonamide; N-(4- 
chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy) 
benzyl]-7-methoxybenzo[b]lhiophene-3-sulfonamide; N-(4- 
chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy) 
benzyl]-7-phenoxybenzo[b]thiophene-3-sulfonamide; N-(4- 
chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy) 
benzyl]- 5-mcthoxybcnzo[b]thiophcnc-3-sulfon amide; 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)benzyl]-5-isobutylaminobenzo[b] 
lbiophene-3-sulfonamide; N-(4-chloro-3-melhyl-5- 
isoxazolyl)-2-[3,4-(methy leuedioxy)benzy l]-5- 
benzylaminobenzo[b]thiophene-3-sulfonamide; N-(4- 
chloro-3-methyl-5-LSOxazolyl)-2-[3,4-(methylenedioxy) 
phcnoxy]bcnzo[b]thiophcnc-3-sulfonamidc; N-(4-chloro-3- 
methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy)phenoxy]-5- 
dimethylaminobenzo[b]thiophene-3-sulfonamide; N-(4- 
chloro-3-roelhyl-5-isoxazolyl)-2-[(3,4-melhylenedioxy) 
phenyl]acetyl-5-dimethylaminobenzo[b]thiophene-3- 
sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(metbylenedioxy)benzylcarbonyl]-N-metbylindole-3- 
sulfonamidc; N-(4-chloro-3-mcthyKS-isoxazn1yl)-2-[3,4- 
(methylenedioxy)phenoxycarbonyl]indole-3-sulfonamide; 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(melhylenedioxy)phenoxycarbonyl]-N-metbylinduk-3- 
sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)pbenoxycarbonyl]indole-3-sulfonamide; 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(mcthylcncdioxy)bcnzyl]-N-mcthylindolc-3-sulfonarmdc; 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[3,4- 
(methylenedioxy)benzyl]indole-3-sulfonamide; N-(4- 
chloro-3-methyl-5-isoxazolyl)~2-[3,4-(methylenedioxy) 
benzyloxycarbonyl]-7-(N,N-dimethylamino)benzo[b] 
thiophene-3 -sulfonamide; N-( 4-ch loro- 3 -me thy 1-5 - 
isoxazolyl)-2-[3,4-(metbylenedioxy)benzyl]-7-(N,N- 
dimcthylamino)bcnzo[b]thiophcnc-3-sulfonamidc; N-(4- 
chloro-3-methyl-5-isoxazolyl)-2-[3,4-(methylenedioxy) 
benzoyl]-7-(N,N-dimethyl)amino)benzo[b]thiophene-3- 
sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl)-7-(N,N- 
dimeihylamino)benzo[b]thiophene-3-sulfonamide; N-(4- 
chloro-3-methyl-5-isoxazolyl)-7-(niethoxycarboi]yl)benzo 
[b]thiophene-3-sulfon amide; N-(4-chloromethyl-5- 
isoxazolyl)-2-[3,4-(mcthylcncdioxy)bcnzyl]-7-(mcthoxy) 
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benzo[b]thiophene-3-sulfonamide; N-(4-chloro-3-mcthyl-5- 
isoxa7X>lyl)-7-(methoxy)benzo[b]thiophene-3-siilfonamide; 
N-(4-bromo-3-methyl-5-isoxazoly])-2-(4-methylphenethyl) 
thiophene-3-sulfonamide; N-(4-bromo-3 -melhy 1-5- 
isoxazolyl)-2-(trans-4-methyleinnamyl)thiopbene-3- 
sulfonamide; N-(4-bromo-3-methyl-5-isoxazolyl)-3-(4- 
methylphenethyl)thiophene-2-siilfonamide; N-(4-bromo-3- 
mcthyl-5-i\snxazolyl)-3-(3-mcthylphcncthy1)thiophcnc-2- 
sulfonamide; N-(4-bromo-3-methyl-5-isoxazolyl)-3-(2- 
methylphenelhyl)ihiophene-2-sulfonamide; N-(4-bromo-3- 
melhyl-5-isuxazolyl)-3-(lrans-4-methylcinnamyl) 
thiop be nc -2- sulfonamide; N-(4 -bromo-3- methyl -5 - 
isoxazolyl)-3-(trans-3-methyIcinnamyl)thiophene-2- 
sulfonamide; N-(4-bromo-3-methyl-5-isoxazolyl)-3-(trans- 

2- mcthylcinnamyl)thiophcnc-2-su1fonamidc; N-(4-bromo- 

3- methyl-5-isoxazolyl)-3-[(4-methylphenoxy)methyl] 
thiophene-2-sulfonamide; N-(4-bromo-3-meihyl-5- 
isoxazolyl)-3-[3,4-(melhylenedioxy)phenelhyl]lhiophene- 
2-sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl)-2-{(3, 

4- (dimethoxy)phenyl]acetyl)}thiophene-3-sulfonamide; 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[(3,5- 
dimcthoxyphcny1)acctyl]thiophcnc-3-sulfonamidc; N-(4- 
chloro-3-methyl-5-isoxazolyl)-2-[(3,4,5-trimethoxyphenyl) 
acetyl]thiophene-3-sulfonamide; N-(4-chloro-3-methyl-5- 
isoxazolyl)-2-[3,4-(melhylenedioxy)benzylsulfonyl] 
thiopbene-3-sulfon amide; N-(4-chloro-3-ruethy 1-5- 
isoxazolyl)-2-[3,4-(methylenedioxy)benzylsulfinyl] 
thiophene-3-sulfonamide; N-(4-chloro-3-methy 1-5- 
isoxazo1yl)-2-[3,4-(mcthylcncdioxy)bcnzy1sulfcnyl] 
thiophene-3-sulfonamide; N-(4-chloro-3-metbyl-5- 
isoxazolyl)-2-{l-(dimethylamino)-2-[3,4-(methylenedioxy) 
phenyl}ethylthiophene-3-sulfonamidc; N-(4-uhloro-3- 
iiiethyl-5-isoxazolyl)-2-{l-methylamino)-2-[3,4- 
(methylenedioxy)phenyl]ethyl}thiophene3-sulfonamide; 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-{l-(methoxytimino)- 

2- [3,4-( methylene dioxy)phcny1]ct hy I }thiophcnc-3- 
sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl)-2-{l- 
(carboxy!)-2-[3, 4 -(methylene dioxy)pbenyl] 
ethyl} thiophene-3-sulfonamide; N-(4-chloro-3-methyl-5- 
uwxazolyl)-2-{2-(carboxyl)l-[3,4-(methylenedioxy)benzyl] 
vinyl} thiophene-3-sulfonamide; N-(4-chloro-3-methyl-5- 
isoxazolyl)-2-{3-[3,4-(methyIenedioxy)phenyl[-2,l,3- 
oxadiazol-5-y1}thiophcnc-3-sulfonamidc; and N-(4-chloro- 

3- methyl- 5-isoxazolyl-2- (3-[3,4-(methylenedioxy)benzyl]- 
2,l f 3-oxadiazol-5-yl}thiophene-3-sulfonamide. 

Additional compounds include, but arc not limited to: 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-{[2- 
(methanesulfonyl)-4,5- (methylenedioxy)phenyl] 
aminocarbonyl }lhiophene-3-suironamide; N-(4-chloro-3- 
methyl-5-isoxazolyl)-2-{[3,4-(methylenedioxy)-6- 
carboxylphenyl]aminocarbonyl}thiophene-3-sulfonamide; 
N-(4-chloro-3-metbyl-5-isoxazolyl)-2-{[4,5- 
(mcthylcncdioxy)-2-(mcthoxycarbonyl] 
phenyl} aminocarbonyl} thiophene-3-sulfonamide; N-(4- 
chloro-3-methyl-5-isoxazolyl)-2-{]2-cyano-4,5- 
(methylenedioxy)phenyl]aminocarbonyl}thiophene-3- 
sulfonamide; N-(4-chloro-3-melhyl-5-isoxazolyl)-2-{[4,5- 
(methylenedioxy)-2-hydroxymethyl)phenyl] 
aminocarbonylthiophene-3-sulfonamide; N-(4-chloro-3- 
mcthyl-5-isoxazolyl)-2-[(2-acctyl-4-mcthylphcnyl] 
aminocarbonyl]thiophene-3-sulfonamide; N-(4-chloro-3- 
methyl-5-isoxazolyl)-2-{[2-(methanesulfonyl)-4- 
methylphenyl]aminocarbonyl}thiophene-3-sulfonamide; 
N-(4-chloro-3-melhyl-5-isoxazolyl)-2-[(2-carboxyl-4- 
methylphenyl)aminocarbonyl]thiophene-3-sulfooamide; 
N-(4-chloro-3-methyl-5-isoxazolyl)-2-[(2- 
mc t hoxyca rbonyl -4- mcthylphcnyl) aminocarbonyl] 



50 



55 



thiop hene-3 -sulfonamide; N-(4-chloro-3-methyl-5- 

isoxazolyl)-2-[(2-cyano-4-methylphenyl)aminocarbonyl] 

thiop hcnc-3 -sulfonamide; N-(4-chloro-3-mclhyl-5- 

isoxazolyl)-2-{[2-(hydroxymethyl)-4-methylphenyl] 

aminocarbonyl} thiophene-3-sulfonamide; N-(4-chloro-3- 

methyl-5-isoxazolyl)-2-[(3,4-dimethoxy-6-acetylphenyl) 

aminocarbonyl]thiophene-3-sulfonamide; N-(4-ehloro-3- 

methyl-5isoxazolyl)-2-{[2-(nietlianesulfonyl)-4,5- 

dimethoxyphenyl]aminocarbonyl}thiophene-3- 

sulfonamidc; N-(4-chloro-3-mcthyl-5-isoxazolyl)-2[(4,5- 

dimethoxy-2-carboxylphenyl)aminocarbonyl]thiophene-3- 

sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl)-2-[(4,5- 

dimethoxy-2-methoxycarboxyl)phenyl)aminocarbonyl] 

thiop hene-3 -sulfonamide ; N-(4-chloro-3 -melhy 1-5- 

i s o x a zo 1 y 1 ) - 2 -[ 2 - c y a n o( 4, 5 - d i m e t h o x y p h e n y 1) 

aminocarbonyl]thiophene-3-sulfonamide; N-(4-chloro-3- 

methyl-5-isoxazolyl)-2-(4,5 -dimethoxy-2-hydroxymethyl) 

phenyl am inocarbonylthiophene-3-sulfon amide; N-(4- 

chloro-3-methyl-5-isoxazolyl)-2-{[2-acetyl-4,5- 

(methylenedioxy)phenyl]acelyl}thiophene-3-sulfonamide; 

N-(4-chloro-3-melhyl-5-isoxazolyl)-2-{[2- 

(me thanesul foil yl)-4, 5 -(methyl enedioxy)phenyl]- 

acetyl}thiophene-3-sulfonamide; N-(4-chloro-3-methyl-5- 

isoxazolyl)-2-{[carboxyl 4,5-(methylenedioxy)-2- 

phcnylacctyUhiophcnc-3-sulfon amide; N-(4-chloro-3- 

methyl-5-isoxazolyl)-2-{[4 1 5-(methylenedioxy)-2- 

methoxycarbonylphenyl]acetylthiophene-3-sulfonamide; 

N-(4-chloro-3-melhyl-5-isoxazolyl)-2-{2-cyano[4,5- 

(methylenedioxy)-phenyl]acetyl}thiophene-3-sulfonamide; 

N-<4-chloro-3-methyl-5-isoxazolyl)-2-{2-hydroxymethyl[4, 

5-(methylenedioxy)-phenyl]acetyl}thiophcne-3- 

sulfonamidc; N-(4-chloro-3-mcthyl-5-isoxazolyl)-2-(2,4- 

di me thoxy)phenyl)aminocarbonyl]thiop hene-3 - 

sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl)-2-[(4- 

melhoxy-2-methylphenyl)aminocarbonyl]lhiophene-3- 

sulfonamide; N-(4-chloro-3-methyl-5-isoxazolyl)-2-[(2,3- 

dimethylphenyl)aminocarbonyl]thiophene-3-sulfonamide: 

N-(4-"chloro-3-methyl-5-isoxazolyl)-2-[(2,4 

dimcthylphcnyl)aminocarbonyl]thiophcnc-3-sulfonamidc: 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[(2,5 

dimethylphenyl)aminocarbonyl]thiophene-3-sulfonamide 

N-(4-chloro-3-melhyl-5-isuxazuly l)-2-[(2,6 

dimethylphenyl)aminocarbonyl]thiophene-3-sulfouamide 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[(3,4 

dimethylphenyl)aminocarbonyl]thiophene-3-sulfonamide 

N-(4-*chloro-3-mcthyl-5-isoxazo1yl)-2-[(2,5 

dimethylphenyl)aminocarbonyl]thiophene-3-sulfonamide 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-(3,5-dimethyl) 

phenylaminocarbunyllhiophene-3-sulfonamide; N-(4 

cbloro-3-methyl-5-isoxazolyl)-2-[(2-methoxy-6 

methylphenyl)aminocarbonyl]thiophene-3-sulfonamide 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[(2,4 ) 6 

trimcthylphcnyl)aminocarbnnyl]-thiophcnc-3-sulfonamidc 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[(4-methoxy-2 

methylphenyl)aminocarbonyl]-thiophene-3-sulfonamide 

N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2-ethyl(4-melhoxy-; 

phenyl)aminocarbonyl)thiophene-3-sulfonamide; N-(4 

chloro-3-methyl-5-isoxazolyl)-2-[(2 -isopropyl-4-methoxy 

phenyl)aminocarbonyl]thiophene -3 -sulfonamide; N-(4- 

chloro-3-mcthyl-5-isoxazolyl)-2-l(2-propyl-4-mcthoxy- 

phenyl)aminocarbonyl]-thiophene-3-sulfonaraide; N-(4- 

chloro-3-methyl-5-isoxazolyl)-2-[(4-methoxy-2- 

biphenylaminocarbonyl]-thiophene-3-sulfonamide; N-(4- 

chloro-3-meihyl-5-isoxazolyl)-2-{[3,4-(melhylenedioxy)-6- 

inethylphenyl)acetyl]-thiopbene-3-sulfonamide; N-(4- 

chloro-3-methyl-5-isoxazolyl)-2-{[3,4-(methylenedioxy)-6- 

cthylphcnyl)acctyl}thiophcnc-3-sulfonamidc; N-(4-chloro- 
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3-metbyl-5-isoxazolyl)-2-{[3,4-(methylenedioxy)-6- 

methoxyphenyl]-acetyl}thiophene-3-sulfonamide. % /) = too - ~ tA) x ioo 

(ft) -{A) 

The pharmaceutical^ acceptable derivatives, including 

the sails, particularly sodium sails are intended Tor formu- 5 

lalion as described herein. Each lesl was generally performed in iriplicale. 

D. Endothelin Binding Inhibition — Binding Test #2: Jnhibi- 
tion of Binding to BT B Teceptors 

EXAMPLE 39 CO S7 cells were Iransfected with DNA encoding the ET^ 

Assays for Identifying Compounds that Exhibit Endothelin receptor, 'Hie resulting cells, which express the human E'l^ 

Anlauonislic and/or Agonist Activity 10 receptor, were grown to confluence in T-150 flasks. Mem- 

w • i . « * ■ * brane was prepared as described above. The binding assay 

Compounds that are potential endothelin antagonists are was do ^/ d as descrit>cd abovc l)sing thc mem brane 

idenhhed by testing their ability to compete with -labeled preparat i orj ailuted with binding buffer to a concentration of 

ET-1 for binding to human ET A receptors or ET B receptors ^ fA, 

present on isolated cell membranes. The effectiveness of the 15 Briefly, the COS7 cells, described above, that had been 

test compound as an antagonist or agonist of the biological transfected with DNA encoding the ETE receptor and 

tissue response of endothelin can also be assessed by mea- express the human ET, receptor on their surfaces were 

suring the effect on endothelin induced contraction of iso- grown to confluence in T-175 flasks. Cells from multiple 

lated rat thoracic aortic rings. The ability of the compounds flasks were collected by scraping, pooled and centrifuged for 

to act as antagonists or agonists for ET, receptors can be 2U ^ min »l 190xg ^ie cells were resuspended in phosphate 

assess by testing the ability of the compounds are to inhibit ^ rcd ^ ine < PB ?> containing 10 mM EDTA using a 

j . 7 i , ,« , Tenbroeck homogenizer. The suspension was centnfuged at 

endothehn-1 induced prostacyclin release from cultured 4 <, c 57i800xg for 15 min , lhe pellel was resU spended in 5 

bovine aortic endothelial cells. ml of bllffcr A ( 5mM HEPES buffer, pll 7.4 containing 

A. Endothelin Binding Inhibition — Binding Test #1: Inhi- aprolinin (100 KIU/ml)) and then frozen and thawed once, 

bition of Binding to ET^ Receptors 25 Five ml of Buffer B (5 mM HEPES Buffer, pH 7.4 conlain- 

TE 671 cells (ATCC Accession No. HTB 139) express in S 10 ' "?*J M n Cl 2 and 0.001% deoxyribo nuclease ' type 1) 

1. r fl ? * - was added, the suspension mixed by inversion and then 

ET receptors. These cells were grown to confluence in incubalcd al 37 ° £ for 30 minules . The mixture was 

T-175 flasks. Cells from multiple flasks were collected by centrifuged at 57,800xg as described above, the pellet 

scraping, pooled and centrifuged for 10 min at 190xg. The 3 o was hed twice with buffer A and then resuspended in buffer 

cells were resuspended in phosphate buffered saline (PBS) c (30 mM HEPES buffer, pH 7.4 containing aprolinin (100 

containing 10 mM EDTA using a Tenbroeck homogenizer. KIU/ml) to give a final protein concentration of 2 mg/ml. 

The suspension was centrifuged at 4° C. at 57,800xg for 15 The binding assay was performed as described above 

min, the pellet was resuspended in 5 ml of buffer A (5 mM using the membrane preparation diluted to give 1 //g/50/il of 

HEPES buffer, pH 7.4 containing aprotinin (100 KIU/ml)) 35 binding buffer. 

and then frozen and thawed once. 5 ml of Buffer B (5 mM C. Test for Activity Against Endolhelin-induced Contraction 

HEPES Buffer, pH 7.4 containing 10 mM MnCl 2 and of Isolated Rat Thoracic Aortic Rings 

0.001% deoxyribonucleic Type 1) was added, thc suspen- The effectiveness of the test compound as an antagonist or 

sion mixed by inversion and then incubated at 37° C. for 30 a g™ st of * c biological tissue response of endothelin also 

minutes. The mixture was centrifuged at 57,800xg as 40 is assessed by measuring the effect on endothelin induced 

described above, the pellet washed twice with buffer A and contraction of plated rat thoracic aortic ^^ (see, e.g., 

, ' . , *\ v „ ,- A K . UCDCC , w . u A Borges et al. (1989) Eur J. Pharmacol 165:223-230) or by 

then resuspended in butter C 30 mM HEPES butter, pH 7.4 me * urj ^ M )iXy to contract the tissue when added 

containing aprotinin (100 KIU/ml) to give a final protein a i one 

concentration of 2 mg/ml and stored at -70° C. until use. 4J Compol)nds to bc tested are prepared as 100 stocks. 

lhe membrane suspension was diluted with binding jf necessary to effect dissolution, thc compounds arc first 
buffer (30 mM HEPES buffer, pH 7.4 containing 150 mM dissolved in a minimum amount of DMSO and diluted with 
NaCl, 5raM MgClj, 0.5% Bacitracin) to a concentration of 150 mM NaCl. Because DMSO can cause relaxation of the 
8/<g/50/*l. 125 I-endothelin-l (3,000 cpm, 50 mL) was added aortic ring, control solutions containing varying concentra- 
te 50 /<L of either: (A) endothelin- 1 (for non specific 50 tious of DMSO were tested. 

binding) to give a final concentration 80 nM); (B) binding The thoracic portion of the adult rat aorta is excised, the 

buffer (for total binding); or (C) a lest compound (final endothelium abraded by gentle rubbing and then cut into 3 

concentration 1 nM to 100 ^M). The membrane suspension mm ring segments. Segments arc suspended under a 2 g 

(50 uL), containing up to 8 fig of membrane protein, was preload in a 10 ml organ bath filled with Krebs'-Henseleit 

added to each of (A), (B), or (C). Mixtures were shaken, and 55 solution saturated with a gas mixture of 95% 0 2 and 5% 

incubated at 4° C. for 16-18 hours, and then centrifuged at £0 2 (118 mM NaCl, 4 7 mM KC1 1.2 mM MgSO, mM 

4° C. for 25 min at 2,500xg. Alternatively, the incubation KH,P0 4 , 25 mM NaHC0 3 , 2.5 mM CaCl 2 , 10 mM 

was conducted at 24- C. When incubated at 24° C, the IC D "^ e ^ a between activity „ an antagonist of 

concentrations are 2- to 10-fold higher than when the fifl cndotncHn _ induccd thoracic aortic ring contr action and 

incubation is conducted at 4 C. Tliis, must bc kept m mind activi ^ an mhibitor of binding 0 f endothelin to endothelin 

when comparing IC 50 concentrations among compounds receptorSt m pA2 is a linear fu nct ion of the log of the IC 50 . 

provided herein. D Asgay for [ derm f y i ng Compounds That Have Agonist 

The supernatant, containing unbound radioactivity, was and/or Antagonistic Activity Against ET^ Receptors 

decanted and the pellet counted on a Genesys multiwell 65 1. Stimulation of Prostacyclin Release 

gamma counter. The degree of inhibition of binding (D) was Since endothelin-1 stimulates the release of prostacyclin 

calculated according to thc following equation: from cultured bovine aortic endothelial cells, thc compounds 
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that have agonist or antagonist activity are identified by their 
ability to inhibit endothelin-1 induced prostacyclin release 
from such endothelial cells by measuring 6 -kcto PGF la 
substantially as described by (Filep et al. (1991) Biochem. 
Biophys. Res. Commun. Ill 171-176. Bovine aortic cells 
are obtained from collagenase-treated bovine aorta, seeded 
into culture plates, grown in Medium 199 supplemented 
with heat inactivated 15% fetal calf serum, and L-glutamine 
(2 mM), penicillin, streptomycin and fungizone, and sub- 
cultured at least four times. The cells arc then seeded in 
six-well plates in the same medium. Eight hours before the 
assay, after the cells reach confluence, the medium is 
replaced. The cells are then incubated with a) medium alone, 
b) medium containing endolhelin-1 (10 nM), c) test com- 
pound alone, and d) test compound +endothelin-l (10 nM). 

After a 15 min incubation, the medium is removed from 
each well -and the concentrations of 6-keto PGF aa are 
measured by a direct immunoassay. Prostacyclin production 
is calculated as the difference between the amount of 6-keto 
PGFj, released by the cells challenged with the endothelin-1 
minus the amount released by identically treated unchal- 
lenged cells. Compounds that stimulate 6-keto PGF Ja 
release possess agonist activity and those which inhibit 
endothelin-1 6-keto PGF la release possess antagonist activ- 
ity. 

2. Inhibition of Sarafotoxin 6c Induced Contraction 
Sarafotoxin 6c is a specific ET B antagonist that contracts 
rat fundal stomach strips. The effectiveness of tests com- 
pounds to inhibit this sarafotoxin Gc-induced contraction of 
rat fundal stomach strips is used as a measure ET fl antago- 
nist activity. Two isolated rat fundal stomach strips are 
suspended under a 1 g load in a 10 ml organ bath filled with 
Krebs'-Henseleit solution containing 10 /*M cyclo(D-Asp- 
Pro-D-Val-Leu-D-Trp) (BQ-123; see, U.S. Pat. No. 5,114, 
918 to Ishikawa et al.). 5 juM indomethacin, and saturated 
with a gas mixture of 95% 0 2 /5% C0 2 . Changes in tension 
are measured isometrically and recorded using a Grass 
Polygraph coupled to a force transducer. Sarafotoxin 6c is 
added cumulatively to one strip while the second strip is 
preincubated for 15 in with a test compound prior to addition 
of cumulative doses of sarafotoxin 6c. The effects of the test 
compounds on the concentration -response curve for sarafo- 
toxin 6c are examined. 

E. Deoxycorticosterone Acetate (DOCA)-salt Hypertensive 
Rat Model for Assessing in vivo Activity of Selected Com- 
pounds 

Selected compounds disclosed herein have been tested for 
activity in the deoxycorticosterone acetate (DOCA)-salt 
hypertensive rat model. To perform these tests, silastic 
MDX4-4210 elastomer implants containing 47 mg (DOCA) 
were prepared according to the method of Ornmsbee et al. 
((1973) the /. Pharm. Sci. 62:255-257). Briefly, DOCA is 
incorporated into silicon rubber implants for sustained 
release. To prepare the implants the DOCA is incorporated 
into unpolymerized silicone rubber, catalyst is added and the 
mixture is cast in a hemicylindrical shape. 

Sprague Dawley rats (7-8 weeks old) were unilaterally 
nephrectomized under ketamine anesthesia and a DOCA- 
implant was placed on the left lateral dorsal abdomen of the 
animal. The rats were allowed to recover for three weeks. 
During recovery they were permitted free access to normal 
rat chow and 0.9% NaCl drinking solution in place of 
drinking water. The rats develop hypertension within 3 
weeks. 

All animals were used in the tests between 21 and 30 days 
post surgery. The mean arterial blood pressure in these 
animaLs ranged from 165—200 mm Hg. 
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On the day of experimentation, catheters were inserted 
under brevital anesthesia into the right femoral artery for 
measurement of blood pressure, and into the right femoral 
vein for administration of a selected compound. The animals 
were placed in a restrainer and allowed to recover for a 
minimum of 60 min or until a steady mean arterial blood 
pressure was recorded. Al that time, the selected compound 
or control vehicle was administered either intravenously, as 
a 60 minute infusion, or orally by oral gavage. Blood 
pressure was recorded continuously for a further 10 hrs. 

F. Effect of Intravenous Administration on ET- 1 -induced 
Pressor Responses in Conscious, Autonomically Blocked 
Rats; a Model for Assessing in vivo Activity of Selected 
Compounds 

Male Sprague Dawley rats (250-450 g) were anesthetized 
(Brevital 50 mg/kg, IP) and cannulae were placed in the 
femoral artery to measure mean arterial pressure (MAP) and 
in the femoral vein for intravenous drug administration. 
Animals were placed in a restrainer and allowed to regain 
consciousness. Thirty minutes later autonomic blockade was 
administered (atropine methyl nitrate, 3 mg/kg, IV, followed 
by propranalol, 2 mg/kg, IV). An hour later animals received 
a bolus injection of vehicle (0.5 ml) followed thirty minutes 
later by intravenous bolus administration of ET-1 (Control, 
I /<g/kg). Following recovery from this challenge, 
test -compounds were administered by intravenous bolus 
administration (0.5 ml) and then re-challenged with ET-1 
thirty minutes later. Results are expressed as the percent 
inhibition of the ET-l-induced pressor response after admin- 
istration of the test compound compared to the pressor 
response induced by the control ET-1 challenge. In some 
cases a third ET-1 challenge was administered ninety min- 
utes after administration of the test compound. 

G. Results 

1. In vitro 

The IC so for each of the compounds of the preceding 
Examples for ET* and ET n receptors has been measured. 
Almost all of the compounds have an 1C 50 of less than 10 
//M for cither or both of the ET A and ET a receptors. Many 
of the compounds have an IC 50 less than about 10 /iM, others 
have an IC 50 less than about 1 //M and some of the 
compounds have an IC S0 less than about 0.1 /<M. A number 
of the compounds have an IC S0 for ET^ receptors that is 
substantially less (10 to 100-fold or more) than for ET B 
receptors, and, thus are selective for ET A receptors. Others 
of the compounds arc ETq selective. 

2. In vivo 

a. Selected compounds, such as N-(4-chloro-3-methyl-5- 
isoxazolyl)-2-(N-(4-melhyl-phenyl)aminoearbonyl) 
thiophene-3-sulfouamide, N-(4-bromo-3-methyl-5- 
isoxazolyl)-2-[3,4-(methylenedioxy)benzyl]benzo[b] 
thiophene-3 -sulfonamide, N-(4-chloro-3-methyl-5- 
isoxazoly1)-2-(3,4,-mcthylcncdioxy)bcnzyl)bcnzo[b] 
thiophene-3 -sulfonamide, N-(4-chloro-3-methyI-5- 
isoxazolyl)-2-[p-hydroxy(3,4-methylenedioxy)phenylethyl] 
lhiophene-3-sulfonamide, and N-(4-chloro-3-methyl-5- 
isoxazolyl)-2-(3,4-melhylenedioxybenzylcarbonyl) 
tbiophene-3-sulfonamide, have been tested in the 
hypertensive rat model, and were effective in decreasing 
blood pressure. 

b. Selected compounds, such as N-(4-chloro-3-methyl-5- 
i so xazolyl)-2-{[3,4-(methylenedioxy) phenyl] 
acetyl} thiophene-3-sulfonamide, N-(4-chloro-3-methyl-5- 
isoxazolyl)2-{[2-acetyl-4,5-(methylenedioxy)phenyl] 
aminocarbouylJthiophene-3-sulfou amide, N-(4-chloro-3- 
methyl-5-isoxazolyl)-2-[(4-methoxy-2-methylphenyl) 
aminocarbonyl]thiophcnc-3-sulfonamidc, N-(4-chloro-3- 
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methyl-5-isoxazolyl)-2-[2-cyano-4,5-dimethoxyphenyl) 
aminocarbony1]thiophene-3-suIfonamide, and N-(4-ch1oro- 
3-methyl-5-isoxazolyi)-2-[2-methyl-4^-(methylenedioxy) 
phenylacetyl]thiophene-3-sulfonamide have been tested in 
the autonomically blocked, normotensive rat model and 
shown to have substantial activity, reducing pressure about 
30% in 30 min at dosages as low as 30 mg/kg, and more than 
50% at dosages of 60 mg/kg. On the average dosages of 
30-60 mg/kg of the test compound resulted in a 40-60% 
inhibition of pressor response. 

Since modifications will be apparent to those of skill in 
this art, it is intended that this invention be limited only by 
the scope of the appended claims. 

What is claimed is: 

1. Apharmaceutically acceptable salt of a compound that 
has formula (I): 

Ai 2 — SO 2 — N Ar 1 

H 

wherein: 

Ar 3 is a group selected from five membered heteroaro- 
malic rings; 

At 2 is selected from the group consisting of thienyl, and 

thionaphthyl; and 
the salts are selected from the group consisting of phar- 

maceutically acceptable salts of alkali metals and salts 

of mineral acids. 

2. The pharmaceutically acceptable salts of claim 1, 
wherein Ar 2 is a thienyl group. 

3. The pharmaceutically acceptable salts of claim 1 that 
arc alkali metal salts. 

4. The pharmaceutically acceptable salts of claim 1 that 
are sodium salts. 

5. The pharmaceutically acceptable salts of claim 1, 
wherein Ar 1 is selected from the group consisting of 
isoxazolyl, and thiazolyl groups. 

6. The pharmaceuticaily acceptable salts of claim 1, 
wherein Ar 2 has the formula fV: 
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s, n and r are each independently 0 to 6, HNOH, 
NR 38 R 10 , N0 2 , N 3 , OR 18 , R 19 NCOR 38 and 
CONR^R 18 ! in which R 19 is selected from 
hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, 
alkoxy, aryloxy, heterocyclyl, aralkyl, aralkoxy, 
cycloalkyl, cycloalkenyl, cycloalkynyl, C(0)R 2 ° 1 
and S(0)„R 20 in which n is 0-2; and R 38 and R 20 are 
independently selected from hydrogen, alkyl, 
alkenyl, alkynyl, aryl, hctcroaryl, alkylaryl, 
heterocyclyl, alkoxy, aryloxy, aralkyl, aralkoxy, 
cycloalkyl, cycloalkenyl and cycloalkynyl; and any 
of the groups set forth for R 8 , R 9 and R 10 are 
unsubstituted or substituted with any substituents set 
forth for Z, which is hydrogen, halide, pseudohalide, 
alkyl, alkoxy, alkenyl, alkynyl, aryl, heterocycly, 
aralkyl, aralkoxy, cycloalkyl, cycloalkenvl, 
cycloalkynyl, OH, CN, C(0)R 36 , C0 2 R 16 , SH, 
S(0)„R 36 in which n is 0-2, NHOH, NR 32 R 36 , N0 2 , 
N 3 , OR 1 *, R 12 NCOR 1rt or CONR 12 R rt ; R lrt is 
hydrogen, alkyl, alkenyl, alkynyl, aryl, alkylaryl, 
heterocyclyl, aralkyl, aralkoxy, cycloalkyl, cycloalk- 
enyl or cycloalkynyl; R 33 , which is selected inde- 
pendently from Z, is selected from hydrogen, alkyl, 
alkenyl, alkynyl, aryl, alkylaryl, heterocyclyl, 
aralkyl, aralkoxy, cycloalkyl, cycloalkenvl, 
cycloalkynyl, C(0)R 17 and S(0)„R 17 in which n is 
0-2; R 17 is hydrogen, alkyl, alkenyl, alkynyl, aryl, 
alkylaryl, heterocyclyl, aralkyl, aralkoxy, cycloalkyl, 
cycloalkenyl or cycloalkynyl; each of R 32 and R 36 
may be further substituted with the any of the groups 
set forth for Z; or 
(ii) any two of R 8 , R 9 and R 10 with the carbon to which 
each is attached form an aromatic ring, containing 
from about 3 to about 16 members that is substituted 
with one or more substituents, each substitueut is 
independently selected from Z, as defined in (i); the 
other of R 8 , R 9 and R 30 is selected as in (i), 

7. The pharmaceutically acceptable salts of claim 6, 
wherein Ar 3 is an isoxazolyl or a thiazolyl. 

8. The pharmaceutically acceitable salts of claim 6, 
wherein the compound has any of formulae V: 



in which X is S; and 

R 8 , R° and R 10 are each independently selected as follows 
from (i) or (ii): 

(i) R 8 , R 9 and R 10 , which each contain hydrogen or up 
to about 50 carbon atoms, are each independently 
selected from hydrogen, halide, pseudohalide, alkyl, 
alkoxy, alkenyl, alkynyl, aryl, aryloxy, heterocyclyl, 
aralkyl, aralkoxy, cycloalkyl, cycloalkenyl, 
cycloalkynyl, OH, CN, C(0)R 1 *, acetoxy- 
(CH=CH)—, CO.R 18 , SH, (CH^CCOXCH^R 18 , 
(CH 2 ) r (CH=-CH) r (CH 2 ) fl R 18 . (CH 2 ) r C(0) 
(CH=CH) J (CH 2 ) n R 38 , (CH 2 ) r (CH=CH) r C(0) 
(CH 2 )„R 18 , (CH 2 ) r NH(CH-=CH) jr (CH 2 )„R 18 , 
(CH 2 ) r (CH==CH),NH(CH 2 )„R 38 , (CH 2 ) r C(0)NH 
(CH 2 )„R 18 , CCOXCH^HCCH^R 18 , (CH^.NH 
(CH^R 38 , (CHJ^ 18 , S(0) m R 38 in which m is 0-2, 
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-continued 



R 9> 



S0 2 — N- 
H 



(CH 2 )„R 38 , (CH^XCH^CH^CCOJCCHAR 18 , (CHJ r 
(CH=CH) J NH(CH 2 ), l R 38 , C=N(OH)(CH 2 ),R 38 , 
(CH 2 ) r C(0)NH(CH 2 )„R JS , CCOXCH^^CH^R 38 , 
(CH 2 ) r NH(CH=CH) v (CH 2 )„R 28 , (CH 2 ) r C(0)NH 
(CH^R 18 * (CHJ^CH^R 18 and (CH^^ 18 ; 
and R 9 and R 10 arc independently selected from 
hydrogen, halide, pseudohalide, alkyl, alkoxy, alkenyl, 
alkynyl, aryl, aryloxy, heterocyclyl, aralkyl, aralkoxy, 
cycloalkyl, cycloaikenyl, cycloalkynyl, Oil, CN, C(G) 
R 18 , (OAC)CH==CHR 38 , C0 2 R 38 , SH, (CH^CCO) 
(CH 2 )„R 18 , (CH 2 )XCH=CH) f (CH 2 ) M R 38 , (CH 2 ) r C(0) 
(CH=CH),(CH 2 )R 18 , (CH 2 ) f (CH=CH) J C(D) 
(CH 2 )„R 18 , (CH 2 ) r NH(CH=CH) n (CH 2 )„R 18 , C— N 
(0H)(CH,) r R 18 , (CH 2 ) r (CH=CH) r NH(CH 2 ) r) R 18 , 
(CH 2 ),C(0)NH(CH 2 )„R 18 , C(0)(CH 2 ) r NH(CH 2 )„R 38 , 
(CHJ^HfCH^R 38 , (CR,)^ 18 , S(6)„,R 18 in which 
m is 0-2, s, n and r are each independently 0 to 6, 
HNOH, NR I8 R 1B , N0 2 , N 3 , OR 18 , RANCOR 1 8 and 
CONR 3p R 38 , in which R 19 is selected from hydrogen, 
alkyl, alkenyl, alkynyl, aryl, alkylaryl, alkoxy, aryloxy, 
heterocyclyl, aralkyl, aralkoxy, cycloalkyl, 
cycloaikenyl, cycloalkynyl, C(0)R 20 and S(0)„R 20 in 
which n is 0-2; and R 18 and R 20 arc independently 
selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 
hctcroaryl, alkylaryl, heterocyclyl, alkoxy, aryloxy, 
aralkyl, aralkoxy, cycloalkyl, cycloaikenyl and 
cycloalkynyl. 

15. The pharmaceutically acceptable salts of claim 14, 
wherein R R is selected with the proviso that if R R is 
(CH 2 ) r C(0)NH(CH 2 )„R 38 , (CH 2 ) r C(0)NH(CH 2 )„R ls or 
(CH 2 ) r R 18 , and R 18 is phenyl, then the phenyl group is 
substituted in at least two positions. 

16. The pharmaceutical^ acceptable salts of claim 14, 
wherein R° and R 10 are each independently hydrogen, 
halide, loweralkyl, or halo loweralkyl. 

17. The pharmaceutically acceptable salts of claim 16, 
wherein Ar 2 is phenylaminocarbonylthienyl, pheny- 
lacetylthienyl or acetoxystyrylthienyl. 

18. The pharmaceutical^ acceptable salts of claim 17, 
wherein Ar 2 is selected with the proviso that, when Ar 2 is a 
phenyl aminocarhonylthicnyl, then the phenyl group is sub- 
stituted with at least two substituents selected from Z, which 
is hydrogen, halide, pseudohalide, alkyl, alkoxy, alkenyl, 

is a phenylacetyl or phenylaminocarbonyl 50 alkynyl, aryl, aryloxy, heterocyclyl, aralkyl, aralkoxy, 

cycloalkyl, cycloaikenyl, cycloalkynyl, OH, CN, C(0)R 2 , 
C0 2 R 2 , SH, S(0)NR 2 Mn which n is 0-2, NHQH, NR 22 R 21 , 
N0 2 N 3 , OR 23 , R 22 NCOR 21 and CONR 22 R 21 ; R 22 is 



where: 10 
R 1 and R 2 are either (i), (ii) or (iii) as follows: 

(i) R 3 and R 2 arc each independently selected from H, 
NH 2 , N0 2 , halide, pseudohalide, alkyl, alkenyl, 
alkynyl, aryl, arylalkyl, heleroaryl, alkoxy, 
alkylamino, alkylthio, alkyloxy, haloalkyl, is 
alkylsufinyl, alkylsulfnnyl, aryloxy, arylamino, 
arylthio, arylsufinyl, arylsulfonyl, haloalkyl, 
haloaryl, alkoxycarbonyl, alkylcarbonyl, 
aminocarbonyl, arylcarbonyl, formyl, substituted or ^ 
unsubstitutcd amido and substituted or unsubstitutcd 
ureido, in which the alkyl, alkenyl and alkynyl 
portions contain from 1 up to about 14 carbon atoms 
and are either straight or branched chains or cyclic, 
and the aryl portions contain from about 4 to about 25 
16 carbons, except that R 2 is not halide or pseudoha- 
lide; or, 

(ii) R 1 and R 2 together form — (CH^, where n is 3 to 

(iii) R 1 and R 2 together form 1,3-butadienyl. 30 

9. The inharmaceutically accentable salts of claim 6, 
wherein: 

if R s , R° and R 3t> are each independently selected from (i), 
then each is selected with the proviso that if R 8 is 35 
NR 18 R 39 , OR 18 , R 39 NCOR 18 , CONR 39 R 38 , C0 2 R 38 , 
(CH,) r NH(CH=kCH) x (CH 2 ) M R i8 , (CH 2 )„(CH= 
CH)jNH(CH 2 )„R ia , (CH 2 ) r C(0)NH(CH 2 )„R 18 , C(O) 
(CH 2 ),NH(CH 2 )„R 38 , (CH 2 ) r NH(OH 2 )„R 18 or 
(CH 2 )„R 38 and R 38 is an aryl group containing 5 or 6 40 
members, then the aryl group has at least two substitu- 
ents; and 

if R 8 , R w and R 30 are each independently selected from 
(ii), then each is selected with the proviso that Ar 2 is not 45 
5-halo-3-loweralkylbenzo[b]thienyl, 5-halo-3- 
luweralkylben/o[b]furyl or 5-halo-3-loweralkyIbenzo 
[b]pyrrolyl. 

10. The pharmaccutically acceptable salts of claim 8 
wherein R 8 
group. 

11. The pharmaceutcally acceptable salts of claim 10, 
wherein R 9 and R in are each hydrogen. 

12. The pharmaccutically acceptable salts of claim 8, 
wherein: 

R 1 is H, lower alkyl, halide or pseudohalide; and R 2 is 
lower alkyl, lower alkenyl, lower alkynyl, lower 
haloalkyl or hydrogen. 

13. The pharmaccutically acceptable salts of claim 12, 
wherein R 1 is Br, CI or lower alkyl; and R 2 is lower alkyl, 
lower haloalkyl or hydrogen. 

14. The pharmaccutically acceptable salts of claim 8, 
wherein: 

R 8 is selected from among (CH 2 ) r C(0)(CH 2 )„R 18 , 
(CH^H^H^R 18 , (CH.XNH^H^R 38 , (CH 2 ) r 
(CH=CH) A (CH 2 )„R 18 , (CH 2 ) r C(0)(CH=CH), 



selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 
55 alkylaryl, heterocyclyl, aralkyl, alkoxy, aralkoxy, 
cycloalkyl, cycloaikenyl, cycloalkynyl, C(0)R 23 and 
S(0)„R 23 in which n is 0-2; and R 2J and R 23 are indepen- 
dently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, 
fin alkylaryl, heterocyclyl, aralkyl, aralkoxy, cycloalkyl, 
cycloaikenyl and cycloalkynyl. 

19. The pharmaceutically acceptable salts of claim 14, 
wherein R 1 is hydrogen, halide, pseudohalide, loweralkyl or 
lower haloalkyl; and R 2 is hydrogen, loweralkyl or lower 

65 haloalkyl. 

20. The pharmaceutically acceptable salts of claim 8, 
wherein: 
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Ar 2 has formula VI: 
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M is (CH,) m C(0)(CH 2 ) r , (CH 2 ) w C(0)NH(CH 2 ) r , 
CH(OH)(CH 2 )„ (CH 2 ) m (CH=CH)(CH 2 ) r , (CH 2 ) m C 

(oxcii^nikcii^ (ciy^cn-aixai^, o*n 15 

(OH)(CH 2 ) r , (CH 2 ) m C(0)(CH=CH) J NH(CH 2 ) r , 
CH(CH 3 )C(0)(CH 2 ) r , CH(CH 3 )C(0)(CH 2 ) m 
(CH=CH)(CHJ rt (CH 2 ) r , (CH.) r O or C(0)0, in 
which m,s and r are each independently 0 to 6; 
R 3 \ R 32 , R 3 \ R 34 and R 35 are each independently 2U 
selected from (i) or (ii) as follows: 

(i) R 3 \ R 32 , R 33 , R 34 and R 35 are each independently 
selected from among H, OH, NHR 38 , CONR^R 39 , 
N0 2 , cyano, halide, pseudohalide, alkyl, alkenyl, 
alkynyl, aryl, arylalkyl, heteroaryl, alkoxy, 2S 
alkylamino, alkylthio, haloalkyl, alkylsulfinyl, 
alkylsulfonyl, alkoxycarbonyl, alkylcarbonyl, 
alkenylthio, alken y lamino, alkenyloxy, 
alkenylsulfinyl, alkenylsulfonyl, alkoxycarbonyl, 
arylaroinocarbonyl, alkylaminocarbonyl, 30 
aminocarbonyl, (alkylaminocarbonyl)alkyl, 
carboxyl, carboxyalkyl, carboxy alkenyl, 
alkylsulfonylaminoalkyl, cyanoalkyl, acetyl, 
acetoxyalkyl, hydroxyalkyl, alkyoxyalkoxy, 
hydroxy alkyl, (acetoxy)alkoxy, (hydroxy)alkoxy 35 
and tbrmyl; or 

(ii) at least two of R 31 , R 32 , R 33 , R 34 and R 35 , which 
substitute adjacent carbons on the ring, together form 
alkylenedioxy, alkylenethioxyoxy or 
alkylenedithioxy, which is unsubstituted or substi- 40 
tuted by replacing one or more hydrogens with 
halide, loweralkvl, loweralkoxy or halo loweralkyl, 
and the others of R 31 , R 32 R 33 , R 34 and R 35 are 
selected as in (i); and 

R 38 and R 39 are each independently selected from 45 
hydrogen, alkyl, alkenyl, alkynyl, aryl, haloalkyl, 
alkylaryl, heterocyclyl, arylalkyl, arylalkoxy, alkoxy, 
aryloxy, cycloalkyl, cycloalkcnyl and cycloalkynyl, 
with the proviso that when M is (CH^CXOJNH 
(CH 2 ) r , then at least two of R 3 \ R 32 , R 33 , R 34 and R 3S 50 
are not hydrogen. 

21. The pharmaceutical^ acceptable sails of claim 20, 
wherein M is (CH^QOXCH^ (CH 2 ) m C(0)NH(CH z ) r , 
(CH 2 ) M (CH=CH)(CH 2 ) r , (CH^CCOXCH^NHCCHJ,, 
(CH 3 ) m (CH— CHXCHJ,, C=N(OH)(CH 2 )„ CH(OH) 55 
(CH 2 ) r (CH^ (CH^O or C(0)0. 

22. The pharmaceutical^ acceptable salts of claim 20, 
wherein R 3i , R 32 a R 33 , R 34 and R 3S are selected from (i) or 
("): 

(i) R 31 , R 32 , R 33 , R 34 and R 35 are each independently r,n 
selected from among loweralkyl, halide, 
haloloweralkyl, and loweralkoxy; and 

(ii) at least two of R 31 , R 32 , R 33 * R 34 and R 3S form 
ethylenedioxy or methylenedioxy and the others are 
selected as in (i). 65 

23. l*he pharmaceutically acceptable salts of claim 20, 
wherein M is selected from the group consisting of 




R 40 is hydrogen, alkyl, alkoxy, alkoxyalkyl, or haloalkyl. 

24. 'ITie pharmaceutic ally acceptable salts of claim 20, 
wherein at least two of R 3 % R 32 , R 33 , R 3 " and R 3S , which 
substitute adjacent carbons on the ring, together form 
alkylenedioxy, alkylenethioxyoxy or alkylenedithioxy, 
which is unsubstituted or substituted by replacing one or 
more hydrogens with halide, loweralkyl, loweralkoxy or 
haloloweralkyl. 

25. The pharmaceutical^ acceptable salts of claim 20, 
wherein at least one of R 31 and R * is other than hydrogen. 

26. The pharmaceutically acceptable salts of claim 20, 
wherein AT has formula VII: 




in which W is CH 2 or NH. 

27. The pharmaceutically acceptable salts of claim 20, 
wherein M is selected from the group consisting of 



28. Itie oharmaceutically acceptable salts of claim 27, 
wherein R is methyl, ethyl or hydrogen. 

29. The pharmaceutically acceptable salts of claim 20, 
wherein R 3 \ R 32 , R 33 , R 34 and R are selected from (i) or 
(ii): 

(i) R 3i , R 32 , R 33 , R 34 and R are each independently 
selected from loweralkyl, haloloweralkyl, phenyl, 
alkoxy, lo we r alky lsulfony la mi no loweralkyl, 
cyanoloweralkyl, acetyl, loweralkoxycarbonyl, cyano, 
OH, acetoxyloweralkyl, hydroxy loweralkyl, acetoxy- 
loweralkoxy and loweralkoxycarbonyl; or 

(ii) R 32 and R 33 or R 33 and R 34 form alkylenedioxy, and 
the others of R 31 , R 32 , R 33 , R 3 ' 1 and R 35 are selected as 
in (i). 

30. The pharmaceutically acceptable salts of claim 20, 
wherein R 3 \ R 32 , R 33 , R 34 and R 35 are selected from (i) or 
(ii): 
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(i) R 33 and R 3S are other than hydrogen and are selected 
from loweralkyl and lower alkoxy, or 

(ii) at least one of R 33 or R 35 is other than hydrogen, and 
R 32 and R 33 or R 33 and R 34 form methylenedioxy or 
elhylenedioxy. 

31. The pharmaceutical^ acceptable salts of claim 8, 
wherein R 9 and R 10 form a ring so that Ar 2 is benzofb] 
thienyt. 

32. The pharmaceutically acceptable salts of claim 31, 
wherein R° and R 10 are selected with the proviso that there 
are one or more substituents and they are other than 5-halo 
and 3-loweralkyl, and the other of R 9 and R 10 is selecled 
from aryl, (CH^ 8 , C(0)R 18 , C0 2 R 18 , NR 18 R 19 , SH, 
S(0)„R 18 in which n is 0-2, HNOH, N0 2 , N„, OR 18 , 
R J9 NCOR 18 and CONR 19 R 8 . 

33. The pharmaceutically acceptable salt of claim 1 that is 
a sodium salt and is a (phenylacetyl)thiophenesulfonamide. 

34. The pharmaceutically acceptable salt of claim 33 that 
is the sodium sail of N-(4-chloro-3-methyl-5-isoxazolyl)-2- 
[2-methyl-4,5-(methylenedioxy)phenylacetyl]thiophene-3- 
sulfonamide. 

35. The pharmaceutically acceptable salts of claim 1, 
wherein the salt is selected from the group consisting of 
lithium, potassium, sodium hydrogen phosphate, disodium 
phosphate and sodium. 

36. The pharmaceutically acceptable salts of claim 35, 
wherein the salt is a sodium hydrogen phosphate or is the 
sodium salt. 

37. The pharmaceutically acceptable salts of claim 35 
wherein the compound is N-(4-chloro-3-mcthyl-5- 
iso xazolyl)-2-[2-met by 1-4, 5-(m elhylenedioxy) 
phenylacetyl]thiophene-3-sulfonamide. 

38. The pharmaceutically acceptable salts of claim 36 
wherein the compound is N-(4-chloro-3-melhy 1-5- 
isoxazolyl)-2-[2-me thy 1-4, 5 -(methylenedioxy) 
phenylacetyl]thiophene-3-sulfonamide. 

39. A pharmaceutical composition, comprising a com- 
pound of claim 1 in a pharmaceutically acceptable vehicle. 

40. A pharmaceutical composition, comprising a com- 
pound of claim 33 in a pharmaceutically acceptable vehicle. 

41. The composition of claim 39 that is formulated fur 
oral administration. 

42. The composition of claim 39 that is formulated for 
parenteral administration. 

43. The composition of claim 39 that is formulated as a 
tablet or capsule. 

44. A process for preparing a lyophilized powder, com- 
prising: 

mixing a compound of claim 1 with an sufficient amount 
of a solution containing a sugar to produce a solution 
thereof; 

sterile-filtering the resulting solution; and 
lyophilizing the filtered solution to produce a powder. 

45. The process of claim 44, wherein the sugar is dextrose 
or sorbitol. 

46. A lyophilized powder produced by the method of 
claim 44. 

47. The powder of claim 46, wherein: 

the pharmaccutically-acccptablc salt is a lithium, 
potassium, sodium hydrogen phosphate, disodium 
phosphate or sodium salt. 

48. The powder of claim 46, wherein the 
pharmaceulically-acceplable salt is a sodium salt. 

49. The powder of claim 46, wherein the compound is a 
salt of N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2-methyl-4,5- 
(mc1hylcncdioxy)phcnylacctyl]thiophcnc-3-sulfonamidc. 



50. A combination, comprising the powder of claim 46 
and a sterile vessel containing a single dosage or multiple 
dosage amount thereof. 

51. The combination of claim 50, wherein the vessel is an 
5 ampoule, vial or syringe. 

52. A pharmaceutical composition formulated for single 
dosage or multiple dosage administration prepared by mix- 
ing a single dosage of the powder of claim 46 with an 

iq aqueous medium. 

53. The pharmaceutical composition of claim 52, wherein 
the final concentration of the sulfonamide salt is between 
about 1 mg/mT. and about 500 mg/mT.. 

54. A combination comprising: 

a sterile vial containing the pharmaceutical formulation of 
claim 52. 

55. The combination of claim 54, wherein the amount is 
for single dose administration. 

2u 56. The combination of claim 55, wherein the sterile vial 
also contains an amount of sterile water for injection 
wherein the final concentration of the sulfonamide sodium 
salt is 12.5 mg/mT, or 25 mg/mT,. 

57. The composition of claim 43, comprising: 

2.S 

about 50-100% by weight of a the pharmaceutically- 

accep table sulfonamide salts; 
about 0-25% by weight of an diluent or a binder; 
about 0-10% by weight of a disinlcgranl; and 
about 0-5% of a lubricant. 

58. The composition of claim 57, wherein: 
the binder is microcrystalline cellulose; 
the diluent is lactose; 

35 the disintegrant is croscarmellose sodium or sodium 
starch glycolate; and 
the lubricant is magnesium stearate. 

59. The composition of claim 57, wherein: 

40 the sulfonamide is N-(4-chloro-3-methyl-5-isoxazolyl)-2- 
[2-methyl-4,5-(methylenedioxy) phenylacetyl] 
thiophene-3-sulfonamide, 

60. A method for the treatment of endothelin-mediated 
4S diseases, comprising administering an effective amount of 

the composition of claim 39, wherein the effective amount 
is sufficient to ameliorate one or more of the symptoms of 
the disease. 

61. The method of claim 60, wherein the compound is a 
50 sodium salt of N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2- 

methyl-4,5-(methylenedioxy)phenylacetyl]thiophene-3- 
sulfonamide. 

62. The method of claim 60, wherein the disease is 
selected from the group consisting of hypertension, cardio- 

55 vascular disease, asthma, pulmonary hypertension, inflam- 
matory diseases, ophthalmologic disease, menstrual 
disorders, obstetric conditions, wounds, gastroenteric 
disease, renal failure, immunosuppressant-mediated renal 

6n vasoconstriction, erythropoietin-mediated vasoconstriction 
endotoxin shock, pulmonary hypertension, anaphylactic 
shock and hemorrhagic shock. 

63. An article of manufacture, comprising packaging 
material and a compound of claim 1 within the packaging 

65 material, wherein the compound is effective for antagoniz- 
ing the effects of endothelin, ameliorating the symptoms of 
an cndothclin-mcdiatcd disorder, or inhibiting the binding of 
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an endothelin peptide to an ET receptor with an IC S0 of less 
than about 10 /*M, and the packaging material includes a 
label that indicates that the compound salt is used for 
antagonizing the effects of endothelin, inhibiting the binding 
of endothelin to an endothelin receptor or treating an 
endothelin-mediated disorder. 

64. The article of manufacture of claim 63, wherein the 
compound is a sodium salt. 
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65. The article of manufacture of claim 64, wherein the 
compound is N-(4-chloro-3-methyl-5-isoxazolyl)-2-[2- 
mcthyl-4,5-(mcthylcncdioxy)phcnylacctyl]thiophcnc-3- 
sulfonamide. 

66. The method of claim 60, wherein the disease is 
glaucoma. 



